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THE ORE DEPOSITS OF THE RICO MOUNTAINS,
(COLORADO.

By F. 1. RaxsoME.

INTRODUCTION.

Field work in the Rico district was begun on the 1st of July. 1900,
with My, Alfred Maver Rock as tield assistant, and was brought toa |
close on the 18th of Augrust of the sume vear. It was fonnd that work
in the larger mines had practically ceased, and that leasing on a small
seake and prospecting were the only surviving forms of mining activity,
But against this decided disudvantage in a study of the ore deposits
were to he set off same factors of direet guin,  In Eswb, Mr. Co W,
Purington. then of the United States Geological Survey. visited the
region and made a briel investigation of the ore deposits. The results
of hix reconnaissance were never published.  They indicated that the
interest and complexity of the phenomwena there displayved demanded a
better and larger-scale topographic map than was then available, as
well as a comprehensive investigation of the geologv of the region.
This map was made, and in 1898 Mr. G. W. Tower wus detailed to
make a thorough study of the ore deposits of the Rico Mountains in
connection with the geological work of Messrs. Cros= and Spencer.
Mr. Tower subsequently <evered bis connection with this Survey, and
his manuscript report was never published.

The notes and manuscripts of Messrs. Purington and Tower, as
well as their collections. were placed at my disposal and have been
employed to supplement my own observations wherever this appeared
necessary. W here their material hasbeen so used it has been credited to
ity source. The main usefulness of their notes, however. has been to
afford starting points from which to plan variouas lines of investigation
in the ield. To Mr. Tower [ am particularly indebted for a complete
set of tracings of such mine maps as could be obtsined at the time his
work was done and for an excellent collection of the ores of the district.
The possession of these bas resulted in a considerable saving of time
and labor.

The literature of the Rico district iz not extensive. A paper by
John B. Farish' on the ore deposits of Newman Hill and a later one

100 the ore depogits of Newmnwn Hith, near Rico, Colo.: Proe. Colo. el Soc., Voi IV, 1592, pp. 150-164.
’ 257
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by T. A Rickard® on the Enterprise mine e important contvibutions
and will be frequently veferred fo in tiwe following pages. The latest
and most vomprehenzive work, however, is the report of Messes, Wihit-
man Cros« and Arthur C. Spencer? on the geology of the Rieo region.
A knowledge of the essential resultx of their investgation and incer-
pretation of the generul geological structure and history is pecessary
for a proper understanding of the following pages. The preseat
paper is, in fact. a supplement and zequel to their report.

Of the mining men of this district it-is difieult to speak in terms of
merely formal acknowledemoent. An experience of somwe years in
Western mining towns has failed o dizcover such hospitalivy. aacural
courtesy. and readiness to further scientific investigation by all means
in their power, ax was shown, without any exception. by the moen of
Rico.

GEOGIIALILY.

The region_govered by the Rico special map® and treated o this
report lies in southwestern Colorado, between longitude 107 587 377
and 1085 5 3% west andd Laticude 375 407 and 375 £F 3% north,  Its
aren i approximately 35 xquare miles, and its gencral position ix
shown by the accompanying tndex map thg. 39, Rico, a town of a
few hundred inhabitant< wnd the county seat of Dolores Connty. lies
nearly in the center of the dixtrict, on the Dolores River. which
traverses the area from nurth to south. The Rio Grande Southern
Ruilrond connects the town with the Denver and Rio Grande svstew
at Durango on the south and at Ridgway ou the north.

‘The mining district is nearly coextensive with the isolated group of
peaks which have been called the Rico Mountains and which constitute
an uplift distinet from the Mownt Wilson group on the north. the San
Juan Mountains on the northeast, and the La Plata Mountains on the
south. On the west the Rico Mountaing subside into the slightly
inclined, dissected platenus which stretch away into Utab.

HISTORY.

Records of the digscovery und early development of the Rico ore
bodies are fragmentary and often conflicting. The following data are
drawn largely from an article entitled ** The early trail blazers.” which
was published in the Rico News of June, 1892, and which was brought
to wy attention by Mr. G. W. Tower. The events recorded in
this sketch, which bears evidence of careful preparation, huve been

1 The Enterprise mine, Rico, Cole.: Trana. Am. Inat. Mining Eng.. Vol. XX V1. 1896, pp. s0i-850.  Alao
published, in part, under title Vein structure in the Enterprise mine: Prog, Colo, S¢i. soe., Yol ¥,
1894-96, pp. 123-130.

tGeology of the Rico Mountainé. Twentv-firat Ann. Rept. U. 8. Geol, Survey, 1809-1900, Fr. 11,
PP 7165,

ICrus and Spencer: loe, cit, P1 XXII.
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verified as far as possible by compurizon with other less exrended
references to the region. inclnding Baneroft's History of Colorado.
Frank Fossett's Colorado (the second edition of which was publisind
at New York in 1830), and T. A. Rickard’s Enterprise Mine.

It is possible that zowe of the carly Spanish explorers found their

T CLEAR
< BNt

UsTER | |
it PO

28 - 28 -1e] 78 MILES

Fia. 39.—Index map showlng positior of Rico district

way up to the valley of the Dolores River, but the first party of white
men konown to have penetrated this region consisted of about 60
trappers from St. Louis, under the leadership of William G. Walton.
This party set out from the trading post of Taos, N. Mex.. and spent
the summer of 1833 along the Dolores River and in camp near Trout
Lake, about 13 miles northeast of the present site of Rico,
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a ORE DEVUsITS OF RICO MOUNTAINS, COLORADO,

In 1531 Lirutenant Howard and other members of John Baker's
expedition into the San Juan region nmde their way over the mountains
from the cast and prospected the Dolores River, afterwards rejoining
the main party at Bakers Park. where the town of Silverton now
stands,

Five vears latera party from Arizona. under Colonel Nash. following

the Sunti Fo und Salt Lake trail. reached the Big Bend of the Doloves

{wherve the town of Dolores now stands). and explored the river to it .

source.  Thence they erossed the divide to Trout Lake and proceeded
down the San Miguel River.

Io is6u Sheldon Shater and Joseph Fearheiler renched the site of
Rico on their way from Santa Fe to Montana,  They were well pro-
vided with ool and provisions and, struck by the indieations of min-
eral wealth which the region afforded. decided to thorough'y prospect
the disteiet. They beilt a cabin on Silver Creek. near the spot where
the Soutle Park mine was afterwards opened, aml locared. in July, 1364,
a claim which they ealled the Pioncer, a mone that afterwards becune
the offivinl designation of the mining district, It covered portions of
what are now the Shamrock, Smuggler, and Riverside elaims.  They
abxo mude o location which they named the Njgger Baby. on account of
the abyndant Mk oxide of mungioese found in the vein,  Although
‘this ¢latn afterward= beeame part of the Phoenix mine, the name was
perpetuated wx Nigger Baby Hill  In the autumn of [836Y they built
1 more substantial cubin near where the Rico Stute Baonk now stands,
and work® on the Pioneer claim through the winter.

In 1270 . C. Darling, engaged in surveving the boundaries of the
Ute Indinn Reservation, passed up the Dolores on his way to Mount
Snefivi~, He found Fearbeiler and Shafer at work, located zome
clnims near then, and proceeded on bis way up streum.  His name sur-
vives in Durling Ridge, one of the spurs of Expectation Mountain.

During the same year ** Gus¥ Begolc. John Echols, Dempsey Reese,
and **Pony " Whittemore came into the district from New Mexico and
discovered the Aztec and other lodes.  On the approach of winter all
of the prospectors relinquished their work and left the district. Fear-
heiler never returoed, being killed hy Indians on his way to Fort
Defiance. ‘

Appurently none of the adventurous prospectors caipe back to
their claims in the following summer, but in 1872, Darling, who nad
succeeded in interesting some army officers und capitalists from
Washington, D. C., in the resources of the region, led o large party
into the Pioneer district from Santa Fe. They carried with thema
few lengths of bourd from which they coustructed molds for adobe
bricks, and of these they erected a Mexican smelting furnace. Ore
wus extructed from what are now the Atlantic Cable, Aztee, Pheenix,
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and Yellow Jacker claims, and three small bar< of bullion were pro-
duced in this furnaee.  The adebe. however, was not sutbciently
refractory. and the furmiee soon beeame uscless. Discouraged by
their failure and by the low grade of the bullien, the claims were
abandoned oun the approwch of winter and the party returned to
Santa Fe.

Twao vears later, members of the Hayvden survey mapped the region
and guve many of the existing names to the morn prominent topo-
graphicul features,

Prospecting wax again resumed in the Pioneer district in 1877, and
in 1873 beeame active through the energy of John {ilzrow, ~*Sandy ™
Campbell, David s3wickhimer. and others.  The Atlantic Cable, Black-
hawk, Hope. Cross. Grand View, Major, Pheenix. Yellow Jacket,
Pelican, Aztec, and Columbia claimz were all located in 1878, but,
as usual, work was abandoned when the winter swows whitened the
surrounding peaks.

In the spring of 18T rick oxidized silver ore was discovered on
Nigger Baby Hill and u rush to the district from the weighboring
camps followed. Several claims on Nigger Baby Hill were sold to the
Grand View Mining Company, in which Senator Jones and Jobn W,
Mackay, well known for their operations on the Comstock, were
prominent stockholders. Ore was also found -in the Chestnat vein,
on Newinan il and a small shipment was nide to Swansal

The beginnings of a settlement sprang up.  The town site was sur-
veved and divided into lots. and E. A. Robinson hecnme justice of the
peace. The first newspaper. the Dolores News, appeared on Angust
21, the first seven numbers being printed in Silverton. A post-oftice
was opened and the nume Rico was given to the growing town,

The Grand View smelter wasbegun in 1830, the wmachinery coming
frora the 1ilway terminus ut Alamosa by wagons to Mancos, :md
thence over the now abandoned road which 1oacl|ed the Dolores River
by the dreaded Bear Creek Hill, 12 miles south of Rico. The freight
from Alamosa was about 8300 per ton. Late in the autumn the smetter
began producing bullion. This same year saw the discovery of the
Johnny Bull ore body. '

The year 1881 is notable for a punitive expedition against a party
of Utes, who were overtaken near the La Sal Mountains and defeated,
with considerable loss of life on both sides.

The following spring the Rico Mmmg and Smelting Company began
the erection of a second smelter in the southern end of town, and the
Newman group of mines was sold to the Marrs Consolldated ‘Mining
Company for $175,000.

In 1883 the finding of ore in the South Park mine, on Silver Creek
led to active prospecting along this stream.

16
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In 1884 the Rico sinelter wis purchased and repaived by the Pasa-
denn Company, and was operated 1= 0 custom plant for pearly twe
years,

Ax carly as 1331 David Swickhimer, Patrick Cain, and John Gaule
begun w shaft o the Enterprise claim on Newman THIL but subse.
quently sold their property for a few hundred doliars’ worth of Tum.
her. But the suceess of Larned and Hackett in fellowing the veing in
the Cliestnut and Swansea elaims led Swickhimier to repurchase a con-
trolling interest in the Enterprise. and in October, 1355, he struck ore
at a depth of 262 feet.  This was the fizst discovery of the so-called
“contact” oy hlanket oye. und the shaft had fortunately cut the edge
of the largest and richest ove body ever found on Newman Hilk

The result of Swickhimer's discovery was to infuse new life into the
district.  Large bodies of ore were found in the Blackiawk. Logan,
and Rico-Aspen mines, and the future of Rico looked brighter than
ever before.

The Enterprise group was zold in 1890 to a Pitt=hurg company, and
the same vear saw the advent of the Rio Grande Southern Railroad.
Litigation sprang ‘i’ hetween the Enterprize and Rico-Aspen compa-
nies, hut production went on, and when the suit was tinally won by the
Enterprize the orve in the disputed territory had been extracted,
largely by the Rico-Axpen Company,

Stnce 1893 the output of the Pioneer distriet bhas decreased. The
large bodies of rich **contact™ ore have been mined out and many of
the veins have been worked down to a depth at which the ore no longer
pavs for shipment. Masses of ore often proyed to be curiously limited,
owing to various conditions that are characteristic of the region, and
that will be described in the following pages. The declining price of
silver bas had a depressing effect on this, ns on other districts, where
this metal forms a_large part of the output. But nearly all the impor-
tant ore bodies formerly exploited were sufficiently rich to be workable
to-day had they not been exbausted.

In the year 1900 the only ore being shipped from the district wasan-

occasional carfoad ta
plored:-ground in the |
final or notis a question t

out by leasers working small areas of unex-
mines. Whether the present inactivity is
n not be decided offband. Prosperity
ther in rhythmic procession, are the
lot of many mining districts, and it is oftep difficult to distinguish a
state of quiescence ftom one of extinction,

Whatéver the -economic future of the Pioneer district may be, the
modes of occurrence of its ores present'many problems of unusual and
living interest. After a consideration of these, the question of a pos-
sible revival of mining activity may be wmore intelligently nnswered.
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PRODUCTION.

The total production of the Piunecr mining district can he only
roughly estimated.  Aceording fo the reports of the Director of the
Mint. the output from 1874 to the end of 1400 hux heen about 73,000
ounces of gold and 9.000.000 ounces of silver. Itis estimated that the
value of the entire output, including the base thetals, Jies somewhere
between $3,000,000 and $10,000,000, By far the greater pavt of this
has been silver,

CLIMATE AND VEGETATION.

The climate of Rico can be described only in general terms. ax there
are no meteorologival data available. The winters are less severe
than at Silverton, which lies in the henrt of the neighboring Sun Juan
Mountains, but ave nevertheless charactevized by heavy snows, which
may begin in Septetber or October.  As most of the Rico mines are
helow timber line. the danger from snowslides is lessz than in the
higher and more rugred vegions of the San Juan.  The swmers, as
mwht be expected at altitudes 12 wmging from about 8,500 to 12,600 feet,
are pleasantly cool, aud in novtal vears thunder showers are of fre-
quent ocenrrence in July and August.

The mountain slopes are well covered with uspens, spruce, and
balsam fir up to a timber line varving from 11,500 to 12,000 feet in alti-
tude. The aspens are particularly abundant on the lower slopes, often
forming a luxuriant second growth upon the site of earlier aspen
woods which bave been cut away. Both spruces and aspens are used
for mine timbering, the aspens being valuable on account of their
proximity to most of the mines and the rapidity with which new treesx
spring up to take the place of those felied.

Among the smalier shrubs, the wild raspberry flourishes abundantly
and becomes laden with fruit in August or September, while through
early summer the usual wild flowers common in Colorado at these
altitudes bloom in gay profusion.

TOPOGRAPHY.

As fully deseribed by Cross and Spencer in their paper already
referred to, the compact cluster of peaks known as the Rico Mountains
is the remains of a much dissected structural dome rising above the
Dolores Platesu. To the west this platesu, which near the Rico
Mountains has an elevation of about 9,400 feet, stretches away into
Utah. On the north, east, and south the original horizontal platean
structure has been somewhat modified by the elevation of the Wilson,
San Juan, and La Plata mountain groups, and of the Rico Mountains
themselves. The Dolores River crosses the Rico dome from north to
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somth. und through crosion hy this stream and its tributaries the Rico
dome, traversed hy numerous fault fissures, has been carved inte peaks
and canyons, The highest of these peuks is Blackhawk. with an ele.
vation of 12,677 feet. The lowest point in the district covered by the
niap is about 8,600 feet. near the mouth of Spruce Gulch.

While the toporrraphv i= thoroughly mountainous it is by no means
of o rugged a cbaracter ax that of the San Juan Mountains. The
romparative smoothness of the wooded <lopes about Rico is largely due
to the remarkable extent to which landslides and accumulations of
surface wash have buried ahd cloaked the lower slopes of the moun-
tainx.  Inspection of the geological map (PL XLI) shows how alinoxt
the entire eastern slope of Expectation Mountain, the western slopex
of C.H, C. and Newman hills, and many smaller areas are covered
hy =urficial nraterial.

GENTERAL GFROLOGY.

The geologieal atrocture and history of the Rico Mountains bave
heen admirably treated by Cross and Spewcer in the report alrendy
cited, The reader is referred to that work, and particularly to the
ter=e outline hy Mr. Crosx which forms the first chapter. for an
aceount of the general geologival features. knowledge of which s
presupposed in the discussion of the ore deposits.  But in.order that
the present report may not he wholly unintelligible in the absence of
its companion paper, the following outline sketch has been prepmed
from the latter.

The accompanving geological map (Pl \LI) includes but the cen-
tral portion of the Rico **special aren,” of which a complete geologrical
map may be found in Cross and Spencer’s paper.!

The Rico Mountains are structarally determined by a local. dome-like
uplift of originally nearly hovizontal strata.* Tbis uplift was due in
minor part to the intrusion of masses of molten igncous rock, chiefly
monzonite and monzonite-porphyry, in the form of sills, stocks, and
dikes. But the greater portion of the elevation was effected by later
uptbrust and faulting: From north to south the dome is about 12
miles in diameter, and from east to west about 15 miles. The original
vertical extent of the unplift is estimated at about 4,500 feet. This
structural dome is now traversed from north to south by the Dolores
River, and has been deeply eroded, purticularly in its central portion,
resulting in the present topographv

The rocks involved in this upllft range from Algonkian to Jura-
(rias, the older being exposed in the central part of the area and the
younger on its periphery. The Algonkian rocks consist of quartzites
and schists, exposed just north of Rico and in the canyon of Silver
Creek. They nppear as fault blocks, in the heart of the dome, thrust

1Loc. ent., PL XXIL 2Ibid, P1. VUL
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up from lelow into the Jater beds. Rocks of Devonian age are rep-
resented by mnssive Himestone (the Quray fimestoned and an underly-
ing quartzite.  The former is exposed at the north end of the town
of Rico and is much metamorphosed.  The quartzite is secn in but
few outerops, and it base iz nowhere revealed.

Above the Ouray limestone fies a thick series of sudstones, shales.
and linestones. which pass up without any apparent unconformity
into the Jueatrias,  Thix =evies is not readily separalde into natural
divizions on lithological erounds alone, but hy the aid of certain fos.
siliferous heds Cross and Spencer have sueceeded n dividing it into
formations referable 1o different geological periods,

The heds immediately above the Devoninn are Upper Carbonifer.
ous. and have been named the Hermosa formation.  This formation
has been further subdivided into a lower member of shales, sundstones,
and subordinate limestones, n middle member. prevailingly limestones,
and an upper member of sbhales and limestonez,  The middle wmember
of the Hermosu t= conspicuously represented in the olitls of gray lime-
stone which rize behind Newman Hill.  The lower and middie
members are mappsl ws o unit and indieated by w single volor. The
entire thicknes< of the Hermosa is about 1.300 feet.,

Above the Hermosa lies the Rico formation, belonging to the Permo-
Carboniferons, and consisting of conrse arkose sandstones, shales, and
sundy. impure limestones. The prevailing color of these beds iz dark
mitroon or chocolate. while the dominant tint of the Hermosa is gray,
The base of the Rico lies a few feet above a sundy and very fossilifer-
ous limestone containing fuswling cylindrieq, which is wlmost at the
top of the Hermoss. The formation has a total thickness of about 300
feet,

Succeeding the Rico is the Dolores formation, included in the Jura-
trias, but probably corresponding to the Trias. It consists of sand-
stones, conglomerates, and sandy shalex and limestones. prevailingly
brick-red in color, and aggregating 1,600 fect in thickness. These are
in part the familiar ** Red Beds™ of the Rocky Mountain region.

Overlying the Doloresis the La Plata formation, pr eaunmblv Juras-
gic, consisting of two thick beds of light-colored fsu.ndstonc aepamted
by a thin bed of limestone. Its aggregate thickness in this reglon
varies from 250 to 500 feet.

The La Plata is in turn succeeded by the McElmo beds, composed
of variegated reddish and greenish shales 2nd sandstones. The Me-
Elmo formation is regarded as Jurassic and is the youngest strati-
graphkic unit involved in the structure of the Rico dome, which is now

.preserved within the aren described.

The last two formations occur only near the edges of the Rico aren

and contsin no important ore deposits. All of the heds above the
Devonian conform geuerally to the domical structure, dipping away on
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all =idex from the geographical center of the uplift, which corvesponds
approximately to the town of Rico. '

The foregoing sedimentary formations were intrided aran early stage
of the uplift v aumerons igneous masses in the forms of stocks, sillx,
and dikes,  The intrazive magma olidified as monzonite or monzonite-
porphyry.  The aecrrrence of the stocks is well illustrated by the
cruptive masses of Darling Ridge and Calico Peak.  The sheets, or
sills. and dikes ave wost abundant in the vocks of the Dolores forma-
tion. particulariv near the head of Horse Creek.

After the igneons rocks had solidified the dome was further deformed
by extensive faulting. the displicement in some cuses exceeding 1,40
feet. 'The more important faults are indicated upon the geological
map and are fully described in Cross and Spencer’s report.

The later geologicud history of the region has heen one of erosion
and landsliding on an extensive seale, both of which cloxely connected
processex have had an important influence npon mining developments.
Although the lands<lides have obscured the relations of the ore bodies,
crosion, on the other hand. by earying out the present mountaing and
cunyons, hax revealed the existence of the orex and rendered possible
their exploitation,

PRELIMINARY OUTLINE OF THE ORE DEIOsSITS.

The ores of the Rico district show unusual variety in their occur-
rence as regards hoth form and genesis. To classify them strictly
and consistently. in accordunce with either shape or origin, would be
difficult and for ordinary purposes confusing. The units of such
classification would. in many cases, be not ore bodics, but partz of ore
hodies. It i= proposed in this report to treat the deposits under four
general heads, numely: (1} lodes, (2) blankets (Lagerginge, or bed
veins, of von Cotta, in part), (3) replacements in limestone, and (4)
stocks.' This ix confesscdly and obviously a rough grouping for con-
venience and- clearnesx of treutment, and is not intended as a scientitic
classification. )

Under the first head will be described simple or complex fissure
veins, usually nearly vertical, which when they occur in sedimentary

formations cut across the planes of bedding. They are fructures or

fissures in the rocks, which bave been afterwards filled with ore or
valueless vein matter,
Under the second bead will be treated various deposits usunally more

- nearly horizontal than vertical, and lying paraliel to the planes of
" bedding or to the surfaces of intruded sheets of igneous rock. These’

are the deposits locally known as ““contacts.” This term, used ina
sense that bas no necessary connection with its true geological meaning,
has unfortunately found its way into literature,' and has been so

1Fariab, loc. ¢it., uses the word *‘contact” in guotation merks, but Rickard, Joc. ¢it., provides no
such sateguard agningt conlusion.
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universally adopted by the miners that it is ditheule to altogether avokd
its use.  Wherever emiploved, however, the word will be placed in
quotation marks. indieating it= true stinding as miners" vernacular,

Under the third head will be vonsidered those depoxits, often ivrey-
ular in form. which have vesulted from the metasomatic veplacement
of limestone by ore. :

Laxtly, under the fourth head, will be noticed a few small ore
hodies often referved to a< > chimneys.” of which the Johnay Bull is
tlee principal example i this region.

R will be shown Luer on that no sharp distinction existx hetween
these various deposits.  Laxles of flat dip may pass into hedding faults
along weak steata. producing breceias which, wihen mineralized, are
classed as blankets.  The mineralization of such a brecein. particularly
it the material be culeaveous shale, is Hkely to be largely by metaso-
ntic replacement. producing a deposit closely akin to those resulting
from the simple replicement of Limestone.  Moreover, the ore bodies
groupedi under the <econd and third heads are always intimately cou-
nected with fissures or lodes which iy or may not be themselves
productive.

The greater part of the product of the distriet has come from the
blankets,  Some of the lodes have proved rich. but their value has
invariably fallen below the liniit of profitable working at a remurkably
shallow depth, which generally bears a constant celation to sins overs
Iving blanket with which the lode or lodes conneet. Some important
bodies of ore have ulso been formed by direct replacement of limestone.

The hulk of the ore has heen found in the Carbonifercus sedimen-
tary series, purticularly that portion of it known az the Iermosa
formation. Thix iz nearly equivalent to saving that most of the ore
has come from the central portion of the district, in the heart of the
domical uplift of the Rivo Mountains.

The ores consist primarily of galenn, often highly argentiterouns and
associated with rich silver-bearing minerals.  In wany deposits more
or less complete oxidation of the primary ores has taken place. result-
ing in pulverulent earthy ores, often very rich in silver.

DISTRIBUTION OF THE ORES.

In all probability more than half of the ore produced in the Rico
district bas come from Newman Hill. This name is applied. to the
slopes immediately south and-east of Rico, constituting the western
flank of Dolores Mountain. Newman Hill may be considered as
bounded on the north by Silver Creek, on the west by the Dolores
River, on the south by Deadwood Guleh, and on the east by the cliffs
formed by the massive bed of limestone characteristic of the medial
division of the Hermosa. On this slope, which is deeply covered with
surfasce wash, are the Enterprise, Rico-Aspen, Newman, Union-Car-
bonate, and other mines, in which the ore occurred partly in lodes
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and partly in blankets.  Of the latter tiwe principal one is locally
known as the Newman Hill. or Eaterprise, *

Also on the east =ide of the Dolores River, It north of Silver
Creek, is Nigger Baby Hill, 4 spur of Telescope Mouantain. - This lult
has been productive since 1879, The ore occurs in uxidized form in
lodes. which in their upper portions possess o tlat a dip as to consti-
tute essentially blanket deposits.

C. H. C. Hill lies immediately north of Nigger Baby Hill. Tt is
a land<lide aren. ioneveombed with working=. from which much ore
has been taken.  The ore, largely oxidized. ocenrs in Dlankets. the
continnity of which has been greatly hroken by ndslide movements,

From the three hills mentioned haz come the greater part of the
Rico ore.  There are, however, several important outlying deposits.
The most prominent of these is in the Blacklawk mine, hetween
Silver Creek nad Allve Guleh. where the ore occurs oxidized in
lode and ax sulphide replacement deposits i muassive linestone.
Another example i< the Puzzle mine, en Horse Creek. zhout three-
quirters of @ mile from it mouth, where the ore also oceurred replae-
ing Hwestone. The Johmny Bull mine, on Johnay Bull Mountain,
near the head of Horse Creek. has also produced =ome ore.

The entire basin of Horse Creek aund the easterae =lope of Expecta-
tion Mountain are dotted with prospects. many of whicle have pro-
duced small quantities of ore, but nearly all ave now abandoned.

By reference to the geological wmap (Pl. XLI) the preponderance of
the important ore bodies occurring in the. Hermost. particularly the
Lower and Middle Hermosa, will be evident. Near the periphery
of the dome, where the Juratrias sediments now constitute the suer-
face, no large ore bodies have been found. The Johnny Bull, it is
true, occurs in these rocks, but the ore body, ulthough at one time
giving rise to considerable excitement, proved to he little more than
a pocket.

“eendiel,”

MINERALOGY OF THE ORILS.

The ores of the Rico district present few noteworthy or peeuliar
minerclogical features, and need receive but bricf treatment under
this head. The bulk of them may be roughly divided into (1) pyritie
ores, usually of very low grade, and (2) argentiferons galena ores,
sometimes containing rich silver mineruls. The former constitute the
characteristic vein filling of most of the lodes, and also occur in many
of the blankets and other deposits. " The latter form the workable
ore bodies, deposited under various specially favorable circnnstances
of concentration. The two kinds of ore nre not capable of sharp
mineralogical or commercial distinction, and are not necessavily of

different age.
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The winerals oceurving ux n direet result of the generead processes of
mineralization may be clssal as ore mineral and wange minerals,
Among the former are included albof the so-called = metadliv nsnerads”
whether or no they aetualls comstitute ore in the csiunnaesd seose,
Under the latter ave embraiced those nonmetatliv minerals, such a-
quartz. which commonly =erve s matrix for the valuable ore coa-
stituents.

ORE MINERALS.

“Pyrite s b fae the most alnndant ore mineral in the alisiriet.
Associnted with guartz and <mall amounts of chaleopyrite, sphaterite,
and galena, it constitutes the practically worthless Gilling of nost of
the lodes. 1t is found in Loge blanket-like nusses. free from eangne,
i G L COHIL Te simtdar masses, but usually in more solil con-
dition. it is abundant a= o replacement of lniestone,  This s the wode
of its eeccurrence In the Blackhawk mine. where it ix frequently
wssociuted with Hluerite, and piddes by inerease of chadvopyrite and
wilena into worknble ore.  Althosgh commonly  containing <mall
quantitie< of =ifver and wold, the pyrite bas hitherto proved too low
in wrade for ueeessful treatment. Rickard! vecords that the parice
from the novthwesterly bodes in the Enterprise mine vanally aiforded
on assay from 4 to > mees of silver and traces ol golid. - Tn the Gold
Anchor prozpect in Bull Basin, a large bady of pyrite was found
which is said to have indicated, in ~jugle nssnys, as much a=< ! oanees
of wold per ton, hut which as o whole did not pay the cost of extruetion.

Gulena, a verv important ore minerul, occurs ahunduntly in the
Enterprise blanket and inwost of the hodies of unoxXidized ore that have
been worked iu the district. 1t 1 always argentiferons, hut appar-
ently does not constitute rich ore unless accompanivd by argentite,,
totrahedrite (freibergite ). proustite. or polybasite, ws is tie caxe in the
Newman Hill mines. On the other bund, it nowhere oceurs in =uf-
ficiently large masses to be workable for its lead alone. It presents
no unusual peculiarities in this region, nnd is, a5 elsewhere, nearly
always accompamed by sphalerite.

Sphalerite, or zine blende, ix an abundunt constituent of the vich
otes of Newman Hill, which sometimes contain over 15 per cent of
zine, Its common associates in these ores are gulena, chalcopyrite,
rhodochrosite, and quartz, and it occurs both in the nortbeasteriy lodes
and in the blanket. It s also found in massive granular form, asso-
ciated with a little chalcopyrite, galena, and fiuorite, in the Black-
bawk mine, where it makes up a considerable purt of the large
replacement bodies in limestone. In the Atlantie Cable claim it
oveurs in coarsely crystalline nodular masses, associated with chlorite,

L. it o0,
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spreularite, chileopyrite. and oulent. in lhmestone.  This sphalerite is
durk brown. while that in the Newman 111 veins i vaunldly vosin col-
ored. Tt ix ulzo abundant in the Sambo wine, and in the Baneroft and
Lily D. prospects, associated with galena. ‘The oceurrence of sphat-
erite has Iitherto been purely an objectionable feature in the ores,
owing to the penatty attached by the smelters to ores containing over
Lo jwer cent of zine, Bt in 1804 experiments were being made to
determine the feasibility of working some of the sphaleritic orex for
zine alone, and in 1901 zine ove was being extraeted in commerciil
guantities from the Atlantic Cable and Buncroft claims.

Chuleopyrile, or copper pyrite, is not very abundant in the Rico
district. although nearly alwayvs present with galena and sphalerite in
the workuble oves.  Associated with pyrite, fluorite, and some Hinely
eranular sulen and sphalerite. it formed some of the best ore in the
Blackhawk veplacement bodies. where it often ocenrred in fine con-
centrie or irvegularly carved, narrow bands, It ix present in <mall
quantity in the blanket and lode oves of Newman Hill, in the Silver
Swie, Aztee, and Atlantic Cnble prospects, and in many other lodes
and blankets throughout the distriet. ) :

Totrahedrite, or gray copper ore, occurs in the rich hlanket ores< of
the Enterprise and Rico-Aspen minesand in some of the northeasteriy
loci<. It is a valwable constituent on account of its argentiferous
character. It is here associated with sphalerite, polybasite, galena,
rhodochrosite, and quartz. It also occurs in these mines in ore
rephiacing gypsum, the gangue in xuch cases being partly the trans-
purent erystalline form of gypsum known as selenite. Small amounts
of tetrahedrite are found replacing sandstone in the Gold Anchor
prospect in Bull Basin. It is probably present also in the Aztec lode,
with chalecopyrite, and may have formed part of the Jobnny Bull ore.
A snll pocket of tetrabedrite was extencted from the Iron lode, but
the mi::‘rl apparently does not occur in the replacement deposits of
this mife. A littlé occurs also, with quartz, in tbe Eureka, a prospect
near the bead of Iron Draw. It is nowhere abundant, and is generally
indicative of high-grade ore, although the latter is not necessarily
present in large amount.

Specularite, the crystalline variety of hematite, occurs abundantly
in several mines and prospects in the metamorphosed Devonian beds
pear Rico. Among these may be named the Iron Dollar, Eighty-
Eight, Atlantic Cable, Shamrock, and Smuggler. It is closely asso-
ciated with chlorite, epidote, garnet, and wollastonite (and perhaps
vesuviapite), as well as galena, sphalerite, and chaleopyrite, and its
formation was evidently connected with the metamorphism of the
Devoninn limestone. It is of no value as an ore in this region, but
bas heen sometimes mistaken for sphalerite.

Jagnetite hus been mined in small amounts for fluxing purposes

"
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from the Magnet prospect on the north side of Darling Ridge, amd
from the Eagle prospect near the ead of Sulphure Creek, 1t oceurs
mas<ive, with a little chaleopyrite, replacing limextone.  IC wy con-
tain Jadf an onnee of sibver and 22 in gold per ton. Some nagnetite
ovcurs in the Athantic Calde claine with specularite.

Lrent it pronesiite, polybasite, and perhaps stoplande, ocenr in the
rich blinker and lode ores of Newwan [ill. They were evidently
among the last ore minerals to form. and to them was mainly due the
richness of these deposits,  They are almost invariably found in vags
in the more solid ore, and when present in the lodez: ocenr along the
medinl plane of the vein in the spuces left by the comb struetare of
the quartz and other minerals,  Arvgentite is found in black. rounded
masses. sugeestive of particles of shoemaker's wax, which have soit-
ened and fitted themselves to the interstices hetween the earlier erys.
tals. Polybasite and proustite also oecur in vugs, but in implanted
crystals of the forms charaeterizing these miverals.  Stephanite was
not identiticd at the time of vixit, but it< oceurrence lins heen reported
by Farish.! who alsomentions pyearegvrite.  Tlise vich silver-bearing
minerals were not seen elsewhere in the district in [40Y: but argen-
tite iz said to Iave oceurred in the Pouzzde mine, inoa quartzose gangue.,
replucing limestone.

Nt iz el v 35 reported from the Faterprise aud Puzzle mines, b
none wis seen in 1900, Tt was prohably o praduct of oxidation,

Free gofd is varely detected in the Rico ore deposif=. Some is said
to have been found asrociated with sphalevite and chalcopyrite in the
Enterprise mine, and some embedded in vhedochroxite in the Eurcka
vein of the same mine. A little free gold has also been found in pros-
pects near Calico Peak, but none was scen in place.  The ore of the
Johnny Bull mine contained considerable wold, with telluriom and
traces of bizmuth. but it is not known whether any of the gold
occurred native. Gold, associnted with a little molvhdenum, occurred
in the Uncle Remus mine, but whether free or not can not now he
ascertained.

Native copper was uvoted only in the Culifornin prospect near the
head of Iron Draw, as small crystalline sheets or skins in the country
rock.

GANGUE MINERALS.

Quartz is by far the most abundant gangue mineral in the region.
It is nearly always associated with pyrite and constitutes the common
filling of the lode fissures. Although usually present in the work-
able ores, it is there associated with other gangue mincrals. The lode
quartz shows no special features peculiar to this region and demands
no detailed description. In the form of jasperoid® (a cryptoerystalline

'Loe. ¢it., Tr. 161. tSec J, E. 8purr, Mon. U. & Geol. Survey Val. XXX, 1888, p, 219,
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ageregate commonly issocited with replacement deposits) quantz
occurs i the Blwkhawk mine, in the Atlntic Cable clim, and in
the blanket of the sambo mine. In the Blackbawk mine. alzo, are
found spongy. envernous nmisses of rusty quartz, apparently due to
tbe removal of limestone. hy solution. from a network of quartz
stringers (Pl. NXVIIL ). Quartz is abundant in some of the blanket
breecias ax a replacemicat of the breceinted material.  In the case of
the nearly black Ilermosa shales, many of the fragments are still
recognizable as dark patches in the white quartz. although the miero-
seope showx that they have been altered to eryptoery=talline quartzose
aggregaies. L the main blanket of the Union-Carbonate mine, frag-
ment: of monzonite-porphyry have been more or less completely
transformed inte very spongy masses of white quartz. sometimes con-
taining pyrite. A somewbat similar silicification of porphyry bhas
taken place alongside the lode fissures of the Mohuwk and Marrviage
Stake prospects, in Horse Gulch. Tn these cases, however, the
resulting stlicecous skeletom still preserves in o measure the oviginal
porphyritic appearinee of the rock.

Rhoddoclposite, the carbonate of manganese, is present in the rich
upper partions of the northeasterly lodes of Newman Hill and in the
Enterprise hlunket.  [ts delieate pink color makes it easily recogni-
zable, andd it i< buportant in these mines as a rough indication of good
ore. It oceurs massive, often irregulavly but heautifully banded with
the quartz and ove of the lodes. It does not. as far ag known, occur
in thiz region in the large well-formed rhombohedral crystals swhich
charucterize it in some other localities. A little residual rbodochro-
site was noted in the oxidized Little Maggic vein. at the Blackbawk
mine, but it ix not generally abundant outside of Newman Hill.  Some
of the ‘‘spar™ veins in other portions of the region have a slight
pinkish tint, however. und decompose in part to black oxide of man-
gapese, showing either that some of this mineral ix prescot, or that
the “spar” is manganiferous.

Caleite, or the common *“spar” of the miners, is abundant in the
veins of Nigger Bahy Hill, whére it takes the usual place of quartz
as the principal gangue mineral. It is generully finely crystalline,
more or less impure, and often resembles ordinary limestone. It is
always manganiferous, and readily undergoes decomposition, whereby
the calcium carbonate is largely removed and n soft black mass of
oxidized manganiferous ore left behind. Calcite is naturally often
present 2s gangue in the replacements of limestone by ore.

Fluorite, or fluorspar, is not of widespread occurrence in the Rico

“ore deposits, but is abundant in the displacement ore bodies of the

Blackhawk mine and in the Fortune and Duncan prospect north of

Silver Creek. In the Blackhawk it forms the gangue of pyrite,

chalcopyrite, sphalerite, and galena in the large pay shoot outcropping
at the surface near the bunk bouse. It is pale lilac, pink, or color-

-
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less. and easily vecognized by its bardness and cleavage.  In the For-
tune and Duncan it constitutes the gangue of a low-grade pyritic ore
oceupying u brecein zone between quattzite and limestone. It ix
nearly colorless, with sligbt pinkish and greenish tints. and forms
with prrite and chaleopyrite a friable crystalline aggregate. A small
quantity of fluorite also oceurs in the Hibernia tunnel.

(Fypsumic occurs as a gangue mineral. so far as observed, only in
thuse ores which have replaced massive gvpsuin in Newman Hill. A
portion of the gypsum has in such cases reeryvstallized as transparent
plates of =elenite.

Darite is not known in this region ax the gangue of any workuble
ore body. 1t occurs, however, on a claim adjoining the Aztec mine,
in o vein supposed to be the sume ax that worked in the latter mine.

Cllorite occurs abundantly ax n wangue for sphalevite, chaleopyrite
and specularite, in the Atlantic Cable and other prospects in the
Devonian limestone. It is eryptocrystalline and massive.

Daedinite and gericite ave not abundant in this vedion, and can
scarcely be considered a= gangue minerals,  Some of the former min.
eral. however, occurs assoctated with the ove in the Johnny Bull mine,
while serieite is found in conneetion with the C. 11, C. Hill blanket.

PARAGENESIS.

By paragenesis is here meant the wssociation of the various ore and
gangue minerals, with special reference to the mode aiid order of their
formution. ‘

Aldthough these miperals, ax indicated in the preceding section. are
commonly found in more or less chiarneteristic associution, no constant
and regular order of deposition has been discovered.  Careful study
of the banded veins of Newman Hill has failed to show that this band-
ing can e explained by any simple depositional sequence of the com.
ponent minerals. Each mineral has evidently been developed at many
different times during the,whole period of mineralization. The only
generalizations which it appears safe to make are that, in Newman
Hill the rich silver ores, proustite, argentite. and polybasite, werethe
last ore minerals to form in the northeasterly lodes and in the Enter-
prise blanket, and that there was deposition of practically barren
quartz and a little pyrite, which was also subsequent to the formation
of the galena, sphalerite, and rhodochvosite. Whether this barren

veining preceded, followed, or coincided with the deposition of the

rich silver minerals, is not known. It is supposed to have followed it.

PRODUCTS OF OXIDATION OR WEATHERING.

The access of surface waters to the upper portions of many of the
lodes and to some of the blankets and replacement ore bodies has
resulted in a variety of products, many of them earthy and of obscure
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mineralogieal character.  The vather thorougeh oxidation of the <hat-
tered pyritic blnkets of C. 1L C. il hax given rise to grewt masses
of limonitie iron ore, sometimes containing gold and stiver, bur usually
of no valne.  Associated with thixare carthy lead =ulphate, pulverulent

bydrous silica. jarosite (hyvdrous sulphate of iron and potash), sericite,.

halloyzite, gvpsum (derived from limestone by sulphate solutions from
oxidizing pyrite), gilver in unknown comhbination. and probably many
other minerals.  In Nigger Baby Hill the decay of the calcitic veins
to a depth of some 200 feet has resnlted in =oft. black. earthy ores con-
sisting largely of hydrows oxides of manganese and iron. obseure
hydrons compoundsof alumina, carhonates of copper in smallamounts,
and silver, lead, and zine in unknown conditions, probably in part as
earhomites.  Similar products Lave resulted from the alteration of a
bed of impure limestone in the Forest-Payvoll mine.  In the Puzzle
mine the argentite is stated by Purington' to have been partly altered
10 mative silver and to embolite, the chlorbromide of silver: and on
the M. AL C. claim. adjoining the Pozzle. in a shaft now inaccessibie,
wis found a =oft mass of pale-blue allopbane (hydrous silicate of
aluina) and kaolinite in a cavity diz=olved in the limestone,

Although not strictly a product of oxidation and weathering. it may
be well to mention tn this place the pulverulent pray mixture of dolo-
wmite nnd celestite which has remained as a residue after the solution
of the gypsum of Newman Hill.

OCCURRENCE OF THF. ORES.
DEFINITIONS.

While it is undesirable in a report of this character to enter at
length into the complex subject of the clussification and nomenclature
of ore bodies, it is essential to clearness of presentation that the mean-
ings of such terms as are used in the description of the Rico ore
deposits should be clearly understood. The following definitions are
intended to make plain the terminology adopted in this paper, and
need bave no currency outside of its pages.

Fissure vern is used as von Cotta defined it—tbe filling of a fissure.
Lode is applied as 3 more comprehensive term, and may mesan either
a simple fissure vein or a complex assemblage of closely spaced veins
or stringers, sometimes including a certain proportion of mineralized
country rock occurring alongside of and within the fissure zone, A
lode is roughly tabular in form and when occurring in sedimentary
rocks cuts across the beds at an appreciable angle. 1t is usually more
nearly vertical than horizontal. That portion of a vein or lode which
consists of workable ore is termed a pay shoot. '

The word dlanket is used to designate a zone or lens, composed of

1 Unpublished MS.
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mechanically or chemieally disintegrated material, Ilving parallel to the
bedding of the sedimentary series within which it is inclosed.  Such
a miass i abwiys referred to as a eontact” by the miners of Rico.
In contradistinetion to a lode a hlanket is w=ually more nearly hori-
zontal than vertical. The matevial of a blanket is normally soft ax
compared with the rocks which nmediately overlie or underlie it.  In
most eases it< unconsolidated character is due to the brecetation or
chemical alteration of a bed which either was originally intrinsicatly
weak or hns been placed in such cirecumstinces as to become disinte.
grated.  Various Diankets will be dexeribed. due to different. combi.
nations of causes, from simple hrecttation of 1 weak stratum by o
bedding fault to chemical decomposition without mechanical aid.
Blankets are sowetimes overlain or undervlain by sheets of igneons
rock which bave Deen intraded carlicr into the sedimentary serivs,
and which, so far as the Dlankets are concerned. behave as massive
irreguliur beds,

Blankers are frequently mineralized i contain haodies of ore which
may or may ot be coextensive with the blanket itself.  Such ore
bodies will be torimed gty shoots, as in the case of lodes.

Lopliace et are bedios in Lonestone require no special definition.
They etnbrace those ore masses, often of irvegular form. which have
molecularly replaced the lmestone through the process known s
inetasongtisn,

Socks are those ore bhodies commonly referved to as “*chimneys.”™
Thex are inore or less solid masses of ore, roughly creular in plan,
with their longest dimension nearly vertical.  Their formation, while
usually initiated by two or more intersecting fissures, i= accompanied
hy cousidernble metasomatic Teplacement of the country rock.

LODES.
FISSURE SYSTEMS.

Partly on account of the oxidation of their upper portions, but more
largely through the concealment of their outcrops hy landslides and
wash. the lodes of the Rico district are very poorly exposed on the
surface. Furthermore, as will be shown later, several of the lodes
never did extend to the surface. These conditions make a comprehen-
sive study of the fissures, with reference to the area as a whole, very
difficult. Certain groups of fissures, such as those in Newman or
" Nigger Baby hills, may, through the aid of underground workings, be
studied in some detail, but the identification or comparison of the
fissures of any such local group with tbose of another group is rarely
satisfactory. Such comparisons usually bring out marked differences,
but the transitions connecting these differences are nearly always cou-
cealed from view,

The distribution of the lode fissures is closely connected with the
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eeneral geological structure of the distvict.  They e ozt abundant
in the central portion of the aren and decrease in number and impor-
tanee toward the peviphery of the dome-like uplift of strata from
which the Rico Mountaing have been carved,  The most importan:
fissures arve undoubtediy those of Newneo T Second v nmmber
and productiveness e those of Nigger Bahw Hill.  Other notable
tissures are connected with the great dislocation known as the Black-
hawk fautt. Sowe of these seem to have playved an important part
in the mineradization of C. I, C. Hill. but so disturbed and buried
are they by Jundslide material that any thoreugh study of themn is
impossible. My other lode fizsures occwr in Horse Guleh and on
Expectation Mountain, but they are poorly exposed and none of them
have provedd of rreat importance az ore-bearing lodes,

The principud lizsures of Newman Hill fall into two elwses, distine
puisiied by their strikes or trends, and by the charaeter of the veins
which f11 them. The ssures of the moere important clazs wre ehar-
acterized by strikes varyving from about N. 25 Foto No 657 K. They
are locally kiown as vertieals™ or = pay veins" but will he referred
to in this report s aertheasterfy fissures. These are occupicd by
the ore-benrtng lodes of Newman Hill, such ax the Swansea, Kitchen,
Enterprize. Songbird, Hizwatha, Eureka, Jumbo Nao, 2, .Jumbo Ne. 3,
Chestour, Klingender, Moutezuma, Selenide, Stay, and other veins,

The second class of Tode fissares encountered i Newman Hill is
characterized by ~trikes ranging from nearly north ana south to ahout
N. 45° W. The fissures correspond to the * Larren veins™ or **cross
veins” of the Newman Hill miners, but will be referred to in this paper
simply a8 porghmweterty fssures.  They are not themselves'ore bearing,
although, as will be shown later, they excrcized an itiportant influence
upon the deposition of ore in an overlying blanket.  Some idea of the
disposition of the two sets of fissures may he gained from Pl XXIX,
compiled from wnderground workings,

The northeasterly tissures are usually clean, simple fractares, nearly
vertical, or dipping southeastward at high angles. They range in
width from a mere crack up to 2 or 3 feet; but a width of 18 inches
is rare, and the average is probably not much over ¢ inches. They
traverse sandstones, shales, and limestone: belonging to the lower
division of the Hermosn formation. These beds dip somewhat east of
south at a general angle of from 10 to 15 degrees. The fissures were
originally opened by normal faulting, of which the known throw bas
in no case exceeded 10 feet, and is usually much less.

The fissures are limited above by the main Newman Hill blanket,
commonly known as the ‘“contact.” At a varving distance below it,
usually less than 20 feet. the fissures begin to split up into smaller
fractures (fig. 43). This division into countless small irregular fissures
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i= particularly noticeable within i sevies of <hdes and very thin-hedded
sitnbstones which nndertie the blanket,  Some fis<ares are known above
the blanket. but they contain no ove and can not le ideatiticd with
those wlow it.

The conditions which limit the northeasterly fzsures in lengeth are
not well known. as apparently none of the lodes have been worked to
the point of disappearance.  Toward the outhwest some of the more
continioas ones _probably reach and are cut oft by the Deadwood faale.
Townrd the northeast the ti=surex verv likely die out before Silver
Creek s reached.  Several transverse faults are known to interyene
between the workings of the Fnter-
prise mine and Silver Crevk. but in
=pite of these the preductive north-
custerly fissures should have heen
recognized in the Onamo. Pro Patria,
Fickle Goddess. ov Hibernia tunnels.
didl they preserve their strength and
Jegular character northward.,  Sev-
crad northeasterly fssures are cut in
the Fickle Goddess and Pro Patrin
tupnels. but they show no  vesem-
Llanee to the productive lodes farther
south. It is probable that the prom-
inent northeasterly fissures known in
the Enterprise, Newman, and Rico-
Aspen mines do not persist across the
thick intrusive sheet of monzonite-
porpbhyry which rises up over the
northern slope of Newman Hill (see
P1. XLIY, and in which is sunk the
Skeptical shaft. They either die out
hefore reaching it or are deflected > _
into other courses. R . s frer

The most persistent and regular of  pi. 10.—cros section of Jumbe Xe- 5 lole,
all the Newman Hill fissures is that norih breast, intermeniate level, Knterprise
worked for  distance of over 2,000
feet under the names of the Eureku, Stepbens, and Syndicate veins.
On the north this fissure joins the Jumbo No. 3 fissure, which. from
the supposed junction point northward, has the direction of the
Eureka lode and not of the Jumbo No. 3 proper (see Pl. XXIX).
This Jumbo No. 3-Eureka fissure continues northenstward to the
limits of the Enterprise ground, splitting near the breast into a
sheeted zone (fig. 40) carrving rather low-grade ore.

None'of the nortbessterly fissures have heen explored to great depth,
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but the seetion afforded by the Lexington tunnel, about 450 feet belpw
the Newman Hill blanket, shows that the fissures wre =iedler af this
depth than in the workings above.

The northwesterly fissures of Newman Wil aee more abandant (han
the northeasterly.  But owing to the fact that they contain no work-
able ore they arve seldor drifted on and wre consequently not <o well
exposed as the latter.  Their dipx runge from vertical to about 4
anid may be northeastward or southward. the former being move com-
mon.  The average dip is lower than that of the northeasterly fissures,

NE SW
Saadsrene Banded ouaril

Goupe ard trirutdrey
country rock

&
o e B 2 foer

Fi&. 4l.=—Cross section of the James cross vein, south bremst of Juines drift, Newmen mine.

They vary greatly in width, from a mere crevice up to 3 or 4 feet.
Although often simple fractures, they very freqently show more com-
plex form. as showa in fig. 41. These fissures appear to have been
opened by normal faulting, and in somie cases ave reported to have
faulted the overlying blanket to the extent of 23 fect throw, Vertical
displacement to this amount is, bowever. rather exceptional. More-
over, as will be seen later, the structure of the northwesterly lodes
shows that a considerable part of the obscrved faulting may have
taken place since the fissures were first formed,
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In the Union=Carbote mine. on the northern spar of Dolores
Mountain, the disaitres =show few resemilanees 1o these of the more
southerly portion of Newmun Hill. The productive nevtheasterly
fissures are net developed. Numerous other fizzures are found strik-
ing from N. v W, o N. 757 W.—that s, more westerly than the
northwesterly veins of the Enterprise mine.  Fissures of thix general”’
treml ape doninant on the northern slope of Dolores Monntain, as
shown in the Union=Carbonate and Ferest=Pavroll workings.

Passing hevond Newman Hill, it is found that northeasterly tissures
are of sl fimportance in other portions of the distriet.  Several have
been worked at the eastern hase of Expeetation Mountain, between
Sulpbur Creek and Iron Draw. in the N. A, Cowdrey, Tomale, Argo-
naut, and Bancroft mines.  The strikes of these tissures range from
N. 407 E. to N. v K. ‘They are fairly abundani. but <mull. rather
irregular. and apparently not very persistent,

On Nigger Baby Hill the ceonomically itmpartant tissures ave novth-
westerly in trend.  Bueh arve the Hope, Cross. Growd View, Phamix,
and Butler veins.  Near the top of the hill and on the western slope
the average strike ix N. 207 W, and the average dip northeasterly at
about 23 although the Cobbler vein is steeper. Ax these lissures are
followed downward their dips are found 10 incrense. The Phanix
vein, with dips <ouetines as jow ax 15¢ in the upper workings, steeprens
to 43 in the lower tunnels, or the ~outhern =lope of the hill.  The
Cobhbler vein i= practically vertieal on the Phamnix No. [ level, and the
Buatler veins, outcropping still higher up the hill, dip northeasterly at
about 707 on the Alma Marer level.  The strike of the Bssures i= also
found to be more westerly as they are followed southeast, toward
Silver Creek. The Nellie Bly vein is rather exceptional in striking
pearly east and west. I, as supposed by some, it ix the sume ax the
Grand View vein. it shows a change of vourse in the katter amounting -
to over 60°,

The Iron lode, on the southeastern slope of Nigger Baby Hill, strikes
N. 16° W. and dips easterly at about 75°. Its trend ix thus more
northerly than the majority of the lode fissures on the hill.

The Hope, or Grand View, Cross, Pheenix, and Nellie Bly fissures
are notable from the fact that their strikes are very nearly paralle] to
those of the beds which inclose them, while their dips, although gen-
erally slightly steeper in angle, correspond in direction to those of
the strata. Consequently these fissures cross th- bedding planes at
a very acute angle, causing the lodes, particulariy in the upper part
of the hill, to closely resemble the form: of deposit that bas been
termed o blanket,

The main fissure, upon which are located the Blackbawk, Argen-
tine, and Uncle Ned mines, has a generul course of N. 40° W. and
dips northeast at sngles varying from 50° to 80°. The geological




264 ORE DEIMHEETS aF RICO MOUNTAINS, CoLORATM,

work of Cross and Speacer Jas shown that this fisswre probabdy cone
stitutes 2 part of o ]n-mu_nllnrl'd zone of fanlting which thes Do e ealled
the Blacklmwk fault,  The same Reare prasses ander the kosdslide of
C. H. C. Hilll and probally u‘nl‘l't\sp(nlltl:% to the Pievon lode, o so-
calied " big tissure ™ of that hill, and with the C0 V. Gl lode an Borns.
It ix qquite possibde adso that the A B G lodes on thie west side of the
river. i< on q branch of the same Fauit. for, as the geologivab ma) shows,
it occupies x fanlt fissure. Details of the Blackbawk  bssure are
dificult o obtain, It is undoubtwdly the krgest and most persistent
in the region, attaindine in places o width of over 40 feet. 1t ix not
likely. however, that any open space of this width exiated at any one
time,  The great width of the lode at certain plices i= due to the
prssage of w simple fracture into w sheeted zone, and nlho to vepeated
veopenings and fillings alony the sume zone of fracture.

Intimutely  connected  with the  Biackhawk  Hssure are several
fissures striking about N, 70- W.oand falling into the inain tiscure on
its novtheast side.  Such ave the Little Maggte and AHochany veins,
the former dipping northeast at abont 60 -0 while the latter dips <onth-
west at about 70+, Cross and Speacer have rogarded these lissures as
probally structural fandts! but they are small simple fractures which
Imve not effected any discoverable faulting of the heds which they
traverse. Just northeast of them lies o fizsure of <imilar trend, e
of no economic importance. This, as shown hy the geological mup
(P1. XLI). is » distinet fault.

On tbe northwestern slope of Telescope Mountain. north of C. H. C.
Hil, are several northwesterly fissures, usually with steep southwest
dip. The two upon which are located the Golden Rod and Leap Year
claims are strong and persistent fractures.

Northwesterly fissares alse prevail in Horse Guich. but they are
poorly exposed und not at present producing ore.  Suchiave the fissures
of the Mohawk, Christing, Belzora, Caledonia, Utah, and other
unworked prospects. They are prominent also in the Little Leonacd
mire in mobzonite on the eastern slope of Expectation Mounttin,

In addition to the Nellie Bly lode fissure (not the Nellie Bly fault)
on Nigger Baby Hill, which has a low nortberiy dip. nearly east and
west, approximately vertical fissures are known in the Lilvy D. mine,
on C. H. C. Hill; in the Calumet mine, north of Piedmont: in the
Aztec mine, in Aztec Gulch; in the California and Zulue Chicf niines,
near the head of Iron Draw; and apparently also in the Eighty-Eight
mine, on Silver Creek.

1t appears from the foregoing that the northeasterly fissures which
have proved so productive in Newman Hill are characteristic of but a
limited portion of the district. comprising roughly the ~outhern half
of Newman Hill and that purt of the base of Expectation Mountain

Y Loc. ¢il., p. 1184,
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Iving between Subplwr Creek and fron Dreaw, Fissures of seneral
northwesterly course. on the contrarye are abundant. not only i
Newmen HIll bat over the eatire contral portion of the aren. Between
northensteslv tissures and northwesterly  issures the separation is
[airly definite: but between northwesterly fissures on the one hand.
and enst-west fissures, and in o few eises north-south fssures, on the
other. the distinetion is Jess <harp. In the wain the fissures ave simple
and of =mmadl or moderate size. With a few notable exeeptions they
either shiow no evidence of having heen opened by appreciable faulting
or eixe the throw of the fault i3 =mall.  Thrast faolt= (i e, reversed
fandt=) of any importance are not known. and the presalent dislocation
has plainly been normal in character. '

STRUCTURE AND MATERLAL OF THE LODES,

Fhe northeasterly fissures of the southern half of Newman Hill are
usnably occupied Ty simple fissure veins of handed ore. contined
between zlarply distinet walls of sandstone or <lale. The general
appearance of such aovein s shown in PL XXV 22 from a photo.
eraph of the Jumbe No. 8 vein (Entevprise mine). which at the point
chosen for iMustration has o width of pearly 35 Teets but i< poorin ere.
The veins are ususlly * frozen™ to their walls and the presehce of
gougee is the exception rather than the rule.

The vein tilling consists of quartz, rhodochrosite, sphalerite, galena,
chalcopyrite. pyrite. together with argentite, proustite, polybasite,
and other bighly argentiferous mineralz.  These various minerals have
been so deposited within the fissure as to give a pronounced but rather
irvegular banding tg the veins, ax shown in PL XXX which is from
a section of the Jumbo No. 3 vein, showing n width of 9 inches of
wood ore. On fresh exposures the alternating bands, in which rose-
pink rhodochrosite, white quartz, rosin-yvellow sphalerite, and the
varjors metallic minerals are present in different proportions, give to
these veins a striking and unusval beauty. No orderly or constant
sequence of mineralogical deposition can he determined from the bund.
ing. Usually quartz and rhodochrosite, arranged in irregular bands
and inclosing more or less pyrite, chalcopyrite, sphalerite, and galena,
oceur next to the walls;" then -follow ribbony in which sphalerite and
galena predominate: and finally, along the middle of the vein, there is
usually a zone of comb structure, or vugs, consisting largely of quartz
and of the high-grade argentiferouis mineruls. The last are particu-
larly abundunt in the quartz vugs, which nearly always occur along
the mediel plane of the vein, and sometimes along pianes near the wall.

In most cases the filling of the northeasterly fissures from the walls
to the medial zone of vugs appears to have been a continuous process;

-but in other instances the fissure, after having once been filled, has
been slightly reopened along one or both wallx and the resulting space
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freahlyv tilleds usnally with practically barven gquarte. This s illus-
trated in Pl XN XL also from the-Jumbe NooSovein, The veing here
43 inches wide, appers to have undergone Two o more sneeessive
reopenings. each to the width of about hall an el

Althongh the northeasterly bades of Newwan Hill ave typifed by
the simple fissure vein, yet they ocensionally split up into more com-
plex forms, such ws shected zones or stringer lodvs. The transforma-
tion of the veins to masses of small, ireegular ~tringers, near their
junction with the Newman Hill hlanket, Jus adready been referred to,
and will be more fully deseribed elsewhere (pp. 2tns-2ny).

Towird the north the material of the Newman [Tl northeasterly
veins changes.  Sueh veins as have been followed to the Laura evoss-
ot (xee Pl XXXV show a notable dimtention in the valne of their
cantents.  North of the Lawra crosseut Les <ome oround within which
the veins have not been much explored: but a little farther nortl, in
the Pro Patrin, Fickle Goddess, and other tomnels, the onby norih-
epsterhy veins found carey little but auearty aod prrette and are of too
low wrade to pay for working.

The northeasterly veins expléited i the Cowdrey, Tomale. Avgo-
paat, and Baneroft mines, on the west <ide oft (he Dotores River, differ
neatevially in theiv hllng from those in Newman 1Ll Thex comain
low-grade argentiferous gulenu, with much <phaterite and pyeite. The
gingue ix quartz with no rhodochrosite.  These velas are generally
small. and adhereat, or **frozen.” to their wulls.  They frequently
sphit into snall, irregular stringers which dic out in the country rock.
The striking handed structure of the Enterprize lodes is lucking in
these veins of like trend on the west side of the river.

The northwesterly Jodes of Newman Hill forin o notable contraxt to
those of northeasterly, trend.  They ave filled with white quartz, somwe.
times containing pyrite, but never any ore in commereial amounts,
As oppoxed to the usual solidity of the northeusteriy veins, entire sec-
tions of which. with adbering wall rock, can frequently be taken out
as specimens, the northwestérly lodes arc abnost invariably crushed.
and accompanied by seams of gouge. The result of this crushing. in
extreme cases, is u loose mass of quartz aml clay that can be exenvated
with pick and shovel.

In the Newwman mines, where the northwesterly lodes are better
exposed and often less shattered than elsewherv. they frequently show

~ rather complex structure, and ave often, properly speaking, stringer
-* lodes (see fig. 41).

» A banded structure, in which white quartz alternates with thin,
shadowy, gray bands, is commeon in the more solid portions of the
northwesterly lodes, and is represented in fig. 41.  The dark bands are
partly solidified, thin plates or skins of sandstone or shale.  They rep-

" resent portions of the wall which adbered to the vein alveady formed
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et steees<ive fresh opeting=. Sueh reopetings have b somie cases
been many Ges repeided, AU enst Bve renewed depositions of quartz,
separated by thiing sy gartiaes, were counted it a pertion of the
Jares eross vein, inthe Sewnn miness Phe average width of these
dnedividuad veinlers of quartz s ahout ooquareer of e ineh.

Paxsing to the novthern part of Newnun Hill and to the northern
slope of Dolores Monutain, the mmore westerly lodes, wlhiich there pre-
dominate i the Union-Ciorbonege il Forest-Paxvroll wises, <how s
crushing or shactering.  Theyv have also furnished o little ore. The
Forest lode ix composed of about a foot of quartzand low e ade =phal-
eritic ore. The latter ocewrs ondy in buneles.

O the northern <purs of Blacklawk Peak, the Little dMagwic and
Adleghany todes, which also have a1 northwesterly course, are simple
tizsnre veinse but wre o deeply oxidized that thetr original By and
stracture can only be surmised. The Blackhawk fode icselt i< ditf-
ficult to deseribe ov define, as it apparently consists of several nearly
paraltel veins of quarez, forming puort of the Blackhawk fault zone,
These veins are composed ol practically harven, massive quartz, <how-
ing no pecunliarity of structure. There are no other accessible work-
ings on this lde uatid CoOHLCO D is veached, where it~ probable
extension, the Pigeon dodel i~ encountered in the Lowan and Piveon
mines,  Here it greatly resembles the northwesterly lodes of Newnan
iNiE bat iz oo o mueh boger senbe, Where seen in the Piveon cross.
cuts, it showsawidth of 40 Teet and conststs of <everal stringers of
quartz and pyrite <eparated by <heets of country rock.  Somne of the
individund veins of thi= sheeted zone are 3 feet wide, conposed of
white. larren quartz and numervous vags.  The whole lode i greatly
shattered and iz accompanied by much soft gouge.  In the Logan
workings. the lode shows a width of [2 feet and contains nms<es of
soft. crumbling pyrite.  Neither the Blackbawk nor the Pigeon lodes
carry any workable ore ax fur ax known. although some appears to
hive been extracted from that portion of the fissure which traverses
the Unele Ned ground. on Telescope Mountain,

The C. V. G. lode, at Burns, not now accessible, is probably the
siwne as the Pigeon. The AL B. (5., on the west side of the river, isa
strong vein ap to 6 feet in width, carrying strenks of galena, sphal-
erite, and pyrite in a gungue of quartz and caleite. The vein js
accompanied by considerable couge, indicating movement which prob-
ably accounts in part for the structural fauit shown on the map (PL.
XLI).

On Nigger Baby Hill the northwesterly fissures are distinguished
hy an entirely different type of vein from those on Ne“man Hiil.
They are prevailingly simple fissure veins of moderate size. In their
upper portions thev have undergone decomposition of a kind to he
more fully described hereafter, but in their deeper, unoxidized portions

e —— ..
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the<e veins contain o relatively low-orade spluderitic ore o avaleire
matrix or ganere. Quarty, i either wholly faeking or i vers subor-
dinate in amount. The calette varies in coarsenes< of crvstadlizition.
The eoarser varteties, showinge distinet eleavaee faces of dudl whise
or lichtly pinkizh ealeite, were noted in the Feon lode and the Butler
Na. 2 vein. Finer-rrmined  fucies. often slivhtly vetlowizh in 1int
and elosely resembling in texture an ordinmary limestone, oceur in
the Phanix and main Butler veins, The character of the gungue,
however. often varies from pliace to place in the same vein.  The pro.
portion of ore minerals to gangue is also extremely variable, rangine
from nearly barren caleite on the one hand to nearly solid nusscs of
walena, sphalerite, chalcopyrite, and pyrite on the other.  Altheugh
the mineral rhodochrosite has not been recognized in these veing. there
ix vowl reason for supposing the ealeitie gangue to be move or less
nemeani ferous. '

Banding i= well developed in o branch of the Phenix Lodel on the
Noo 3 devel. The vein is here about 4 inches wide, made up of alier-
nating hands of ore and ganegne. varving from oot to 1 inch in thick-
ness It was frow the decomposed upper portions of these relatively
low-erade caleitie veins that the hulk of the ore from Nigwrer Baby
il has een obtained, _

Little can at present be learned: concerning the structure of the
nunerous northwesterly lodes of Horse Gulch, ewing to the abindon.
moent of most of the workings upon them. The lodes of the Mohawk,
Zenith, and Mavriage Stake claims contain practically no vein filling,
hut are zones of siliciticatien and of impregnation by pyrite. alony ii=.
<ure= in monzonite-porphyry.  The dumyp of the Lackawanni ~hows
that this prospect followed a lode containing abundant manganiferons
carbonate.  Most of the Horse Guleh lodes evidently contained mch
pyrite. in association with which vceurred bunches of saleable ore,

Development on the northwesterly lodes lving north of C. H. €.
Hill is not such as to afford much information in regard to their
structure. The Leap Year lode, in places 15 feet wide, i= in part a
silicitied breccia zome in sandstones and shales, und in part o stringer
lode. 1t contains a little pyrite and an occasional bunch of galeny in
much white quartz. The Hureka vein. consisting of about a foot of
white, somewhat cellular quartz next the foot wall, and 2 or 3 feet of
crushed rock. iron oxide, and elay next the banging wall. bas been
superficially prospected and fourd to contain a little gold. The
Golden Red is a large quartz vein contuining numerous fragments of
country rock, with pyrite and bunches of gulens ore.

Northwesterly fissures are abundant in the Little Leonard mine on
Expectation Mountain, but they contain little busides soft gouge.

The structure and filling of the nearly east-west lodes of the Nellie
Bly lode fissure, on Nigger Baby Hill, ure found to be in every way
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~similar to those of the northwesterly veins on the ~une hill =ueh
as the Hope or Grand View. The Last Chance lode, lower down
on the south slope of the hill. is an irregular lisawe vein between
wills of aitered porphyry. impregoated  with pyrine. The vein
it=elf ix composed of quartz. pyrite. and ehaleopyrite. The Aztee
lode, supposed to be on the line of the Nellie Bly fault, consists of
banded quartz, about 2 feet in width where seen, accompanied by
e crusied il mineralized country rock on cach wall {=ee fig. 6z,
p. 365 The aquartz vein, which apparently owes its handed strue-
tare in part to repeated openings wnd iillings of the original fi~sure,
contiins no ove, On the south or foot wall the venn s acespanicd
v a hreecin zone, about 2 feet in width, of mineralized calenreous
~hates, These pass. with no diztinet wall, into Jess disturbed beds of
shale and dinestone, which are partly veplaced by prrite wod trav-
er=ed by amall stringerscof quartz for a distance of & feet or morve,
Aovery =imiloe breceia, at least 5 Teat in width, oceurs on the langinge
wall, anil containe bunches of ore, vonsizting of pwrite. chaleopyrite,
galena,and sphalerite,  In the Zalu Chief mine. near the head of lron
Prenw, b iz ent, exhibiting a structure =unilar to that of the Aztee
(=ev pp eidniin) It 3= likely that the two ocenpy the sane lissure.
The Calmuet lode, supposed 1o correspomd 1o 1he Last Clanee Taule,
i~ lorge irreenlar veinoup to 5 feet in width, tiled with guartz con-
tutting bunches of pyrite. There are no recular walls to the fissure,
and the country rock is much decomposed,  The whole lode is crushed
and distwrbid by recent movements.

The foregoing résumé shows that. taking the region as a whole,
fi=sures of like trend are not neeessucily cliaracterized by sinilar ores
or by corresponding structures.  The miners who tirst worked in
Newman Hill were natucally struek by the contrast between the local
richnnss of the northeaster!y veins swd the poverty of the northwest-
erly fissures.  They distinguished the two as " pay veins” and **barren
veins.” and this terminology has obtained a certain currency through-
out the district. The adoption of richness and poverty as criterin for
classifying the lodes of the region is misleading, particulavly ax ditfer-
ent portions of a single lode would therchy frequently be placed in
supposedly distinet clagses.

CHANGES IN THE ORFE WITH DEPTH.

There are probably few more striking features connected with the
Rico ore depoxsits than the very limiited vertical range of the ores.
With the exception of the Little Maggic and Alleghany veins, and
those of Newman and Nigger Baby bills, none of the lodes in the
district luvwve produced much ore. or have heen explored to any con-
siderable depth. Such ore as has been found occurred in isolated
pockets, or is =0 low in grade that the various spasmodic attempts to

.
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work it have been swecessively abandoned,  Low-grcde prreitie ores
extend to greater depths than are anywhere veached in the distrier,
but no sucresx s yet attended attempts to exploit them.  In the
mxes of the Litthe Mageie, Alleghany. and Nigeer Baby Hill lodes, the
Jower limit of the workable ore has thus far been found 10 correspoml
with the hottonn of the zone of oxidation.  The vich ore is here due to
purely =econdary processcs. which will he deseribed in a later section.

Lt the portheasteriy lodes of Newman Hillo however, there s a most
decided eimnge. which antedates all =supertictud oxidation.  Unlike
secotdary enrichments due o ovdinary oxidizing processes, the depth
at whieh the Newman Hill veins ehange their charncter bears no pela-
tion to the topographic surface, but s more or less constant with
reference to an overlving blanket.  For a maxiune distance of ahout
150 feet below thi= Manket (the Newman HHI = contaet ™) the worth-
easterly fodex contain pay shoots of rich orecsuch as hax been deseribed
on pages 261-262, Below this depth the valuable ilver minerals dis-
appear: walen, sphalerite, and rhoduchrosite vanish: and the veins,
which alwve produee ore carrving many hundred of omnces of silver
per ton, chimge to practically barren quartz and pyrite. So far as
their mutevial = coneerned they become indistinguizhable from the
northwesterly lodes,  The practical reality of this change i< well
brought out in the series of longitudinal =cctions. through the veins
of the Enterprise mine, shown in Pl XXXVIL 1o the Lexington
tunnel, which crosscuts the Newman Hill lodes at depths varying from
350 to 5501 feet helow the blunket, they are found to be small and prae-
tically harren, consisting of guartz and a little pyrite.

OXIDATION OF THUE ORES,
In the southern part of Newman Hill ax no lodes ave worked above

the Newman Mill Manket, and as the latter is protected from the free
access of surface waters by an impervious bed or " roof™ of shale,

“oxidation has played but a minor part in the development of the ore

bodies. In the Uinion-Carbonate -mine some oxidized ore was mined
from a northwesterly fissure. This ore was near the surface and
extended to u depth of 30 or 40 feet below an overlyving blanket, also
oxidized. On Nigger Baby Hill, however, and in the Little Magyie
and Alleghany lodes, descending surface water has heen the effective
agent in producing workable deposits of ore.

The depth to which oxidation has penetrated in Nigger Baby Hill is
apparently variable. Owing to the steep sides and fanlted structure

.of the hill the permanent ground-water surface is low, and oxidation

has probably nowhere extended down to it. The process bas been .
irregularly limited by very local physical and chemical factors and hy
time. Judging by the extent of the old stopes it appeuars probable
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that complete oxidation extewds for ghort 200 Yeet from the present
strrfice of the hifl near e sennil, rrowine loss on - Raoeks

The process of decomposition was undoubtedly greathy facitated hy
the fact that the veins contain a ealeitic and not o quartzose g
In the initial stages of alteration the impure cadvite, contiining more
or less carbiate of mangunese, turns vellowish and i speckled with
black dot= conzisting ehictly of oxide of manganese.  As the process
goes on these hecome more numerous and the vein s traversed hy
soft seams of hyvdron~ oxides of iron and mungancse,  Finally all
original xtracture disappenes and the onee sodid vein beeomes o soft
miss which, when seen underground in the moist condition. i< hlack
and sooty, but whicl dries to various diark-brown tints. A chemieal
analysis of some of thi< watevial from the Nellic: Bly vein i< ziven
below,  The =ubstanee dries to u very dark-brown powder, soiling the
ﬁngct'.-s like soof,

It was prepared for analyvsiz by passing throngh oo rse sereen,
whereby some brregukir qrartzose particles were removed, aving
fairly homogencous powder.

(‘}JC})H‘(’N{' H’H!Jb{x)‘x ':f‘ur'l‘l”.‘:'t! sipedly ."f‘(h’ f‘?“ud .\‘.r'ﬁﬂ )';Jru Frier, .\Ii’_’.f_‘!' " ]:‘!"-*_H l}'u”

SWF Il analy-t

capsHiuenl Fer et
- T ;
B e !
ALy with a lle 10, and Tib, (...
O :
MO, e .
AL 15
Calre e ot eaa i AT
MY e : ot
HLO At 110° Cooo e e \ i
H,0 above 110° C oo [ FsL
Cu0, CO,, alkalivg, ote, .. .oon.s, O ) i
Total oo e _l-l-;i-i.,_l-)_u_—:

The foregoing unalysis shows that the material i= composed chiefly
of the hydrous oxides of mangunese and iron.  The sifiea ix profubly
present principally as quartz in loose, spicule-like bhunches of minute
crystals and partly as a hydrous silicate of alumina.  The zine oxide
has resulted from the oxidation of sphalerite. ‘The striking features
brought out hy the analysis are the sowil umownt of L jeftin the
formerly calcareous vein and the large quantity of mangiinese present,
Although typical, us far as appearance goes, of the oxidized vein mat-
ter of Nigger Baby Hill, this particular sumple is plainly not an ore.
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Not all of the oxidized portions of these veins are workabie, but onty
those in which silver, vither native or ax comrgvreite or embolite, amd
sulphate, aarbonate. or oxide of lead have been concentrated,  Xuch
rich portion= are often detected by the presence of =mall bright specks
of mulachite or azurite, ‘

The alteration of the upper portions of the Little Magwzic and Alle-
grhany vetns bas been =omewbhat <imilar to that deseribed.  The Little |
Maggic vein, however, seems to bave contained more copper than
bs present in the Niggoer Baby Hill veins, and some residual kernels of
pink rhodochrosite were noted,

RELATION OF THE LODES TO THE STRUCTURAL FAULTS.

In theiv work on the general geology of the Rico regron Cross
sSpencer Found the struckure of the district to be greatly complicited
by faulting. the displacement in some eases amounting to severad hun-
dred fret. Owing to the fyeguent concealment of outerops by Land-
slides and waszh these faaltz wre oftew very poorly shown uo the =ue-
fuee, and to properly delineate and interpret them consticuted & highly
complex geological problein. The solutiow of thix problem, a~ indi-
ented on the weolorical map (PLNXLI). refleets high eredic upon these
investizators,

Upon taking up the study of the lode fissures, the gquestion of their
possibie relations to the important structural faults establixhed by the
geological mapping was naturaily considered. It was found that
the connection hetween them ix neither =o close nor 20 olwioux us on
1 priori grounds might he expected.

The productive lodes do not occur in the fissures of considerable
fankts,  Out of the 30 or more fault fissures drawn upon the greological
map not one hax been shown to contain any large bodies of ore.  The”
Blackhawk lode, which does not itself contain workuble ore so fur as
known, is very close to u large fault, but it ix by no meun= certuin that
it fills the actual fault isswres. The same might be said of its probuble
continuation, the Pigeon lode,in C. II. C. Hill. The A. B. G. lode at
Burns is possibly on = branch of the Blackhawk fault. It contains
some low-grade ore, which, however, has never been worked on a
commercial scale. The Nellic Bly fault certainly does not coincide
with the Nellie Bly vein, hut appears as a close, inconspicuous issure
a few feet south of the latter. It is possible that the western exten-
sion of this fault passes through the Aztec and Zulu Chief lodes, but
these properties can scarcely be classed as productive. The Last
Chance fault, although taking its designation from a prospect of that
name, is certainly not identienl with the Last Chance lode fissure,
It is shown on the map as passing through the working= of the
Calumet, an unproductive prospect on the west side of the river.
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The question of the coincidence of faultz and lodes may e justly
wirnined up in the statement that the most productive lede fissures of
the diztriet show very little faulting along them while fanlt fssures
of sufivient extent to be <tructavally important contain litthe or no
ore. It is but fair to remark. however. that the fault Assures have
been searcely prospeeted.

Consideruble struetural faubt< may alzo be important in dizplacing
lodes which they eros=. It ix highdy probabie that the Deadwond fault,
sonth of Newman Hill, cut= off the Newman Hill Manket and lodes,
throwing theiv southern continuttions downward and westward., A
zone of faultz passing down the west slope of Dolores Mountiin, prust
the Lanra shaft, has proluthly offset the same lodes on the north.
Neither of these points. however, could be determined underground
at tiwe titne of 'visit,

The Nellic Bly fault, which pusses over the nose of Nigger Baby Hill
and brings up the nussive limestones of the medial division ol the
Hermosa on the south until they abut agninst the Rico beds on the
north.! pussex throngh the workings of the Grand View and Tron mines,
without, as far as can be seea, interrupting the Phanix, Grand View,
or Irone veins, It scems necessary (o concinde that these vebes arve of
Ltter origin than the fuult,

RELATIVE AGES OF THE LUODELK

The question of the relative ages of the northeasterly and novth
westerly lodes of Newman Hill ix of theovetical and practical impor-
tance.  Farish® and Rickard® bave both discussed it, and reached
conclusions not entively in harmony. Furish, after describing the
relations observed by him, sayvs:

A consideration of these irregularities naturally suggests a specenlation concerning
the relative ages of the two vein systems.  In this connection 1 must confes= that,
remi the complexity of the problemy, I have not been able to arrive at positive von-
clusions. Reasoning from the occurrence of the sharp faults in the “vertical pay
veins''—the distocation heing absolute—and the unbiroken trend of the “ oross veins,”
the inference would be drawn that the Intter are, relatively, the vounger. Wlatever
mistrust arises from such a deduction is nceasioned by the observed deviationi of the
*vertical pay veins” from their normal course fur considerable distances to a paral-
lalivm with the intersecting ™ cross veins” within the walls of the latter. On the
assumption, however, that all of the * vertien! pay veins" when disturbed by inter-
secting " cross veins'' were originally iuulted, and that the faulting fissure in some
instances—prescribed by local influences—inrnished a connecting channel for the
mineral splutions cireulating in the faulted vein, these phenomena are susceptible of
reasonable interpretation. I sm at least strongly inclined to favor thig view.

Rickard, on the other hand, maintains that the nortbwesterly fis-
sures are younger than the northeasterly lodes, and that the described

15ee Cross a0d Spenicer, loc, cit., p. 118. 1 Loc. cit., pp. 158-160. ?Loc. cit., pp. $46-952.
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deviations of the latter into the former are simpiy cises of drag, due
to faulting.

Neither of the foregoing hypotheses ix entirely satisfactory, although
hoth contain partial truths.  Neither Farish nor Rickard appears to
have wiven due consideration to the various facts which must In
included in any complete explanation.  The ohserved phenowena that
beur upon the question may be briefly summarized as follows, the
reader heing referred to the detailed accounts of the Newman Rill
mines for their fuller deseription:

(1) The fodes of the two system= are distinetly different in trewd
{=ee PL XXIX).

(2} The northweaterly Iode- are practic .Ill\ barren, whereas the
northeasterly veins usunally contain rich ore to u depth of about 1Ho
feet below the Newman Hill hlanket,

{3) The northeasterly veins sometimes <how a later generation of
quartz and pyrite.

(4) The northwesterly lodex, when not too much erushed. ustalby
show banding due te repeated apening= and jillings,

{3} 'The northeasterly veins are =olid anil often adhierent to their
watlks: the northwesterly lodes are almos=t invariably erushed and
accotnpanied by gouge.

(t) The northwesterly fissures generally cross the others without
being themselves deflected.

{7} In some cases the northwesterly fissure= fault the northeasteriy
lodes, but more commonly they pass through the latter without off-
setting them. Marked changes in the value of the ore are said to
oceur at such erossings.

(8) A northeasterly vein is sometimes lost at lhe crossing of o
northwesterly lode, as was the ease with the Hiawatha on the 100-fuot
level of the Enterprise mine (p. 320) aud the Chestnut and Newman veins
in the Newman mines (pp. 332-334). 1t has been commonly assumed
in such cases that the northeasterly vein has been faulted and offset for
distances up to 175 feet. It is to be noted that the northeasterly vein
is not always sharply cut off at the supposed fault, but small stringers
are sometimes present, continuing on beyond the latter. Further-
more, the supposed offset of any one of the northeasterly veins cut by
a northwesterly fissure is not always comparable in amount with the
offset of the neighboring veins cut hy the same fissure. Thus Rick-
ard’s diagram (fig. 47, p. 320} shows n northwesterly fissure offset-
ting the Hiawatha vein about 175 feet and the adjacent Songbird vein
only 20 feet, both being nearly vertical veins.

(9) Nortbeesterly veins sometimes contract or divide into small
stringers upon approaching a northwesterly lode (see fig. 51, p. 333).

(10} None of the lode fissures displace the overlying blanket more
than 25 feet, most of them much less than this.
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(11) In one ease (that of the Jumbo No. 3 veind Enterproe mined see
p. 321 and fy, 49) 2 northeasterly vein is known ta ture inte o novtae
westerly fisstre for x short distanee ind then resume nearly it novmal
course.  Che detlected portion of the vein Qi been breeeitedl and
subsequentiy bealed by white quartz, swhich was Jater shateered in its
twen. Jna few pare instances small northwesterly fissures have heen
obzerved oceupied by the eharacteristic tilling of the wortheasterly
bode~,

(1) The FEureka vein pursues anearly straight course throngh the
principal Newnuan il workings without heing oftset by the north-
westerdy fissures which eross it. and which are connnonly supposed to
have oftset neighboring lodes, in some cases a= much a= 175 feet.

1t is believed that the bypothe<is which hest reconciles the varions
observed fucts ix o whick suppoxes the initial fewtures, both north-
westerly and northeasterlys to have heen formed st practically the
same time, Studies of vein structure in this and other regions
show that lode fizzurc: may not open to their fulb witdtly until =ome
constderble Ome has elapeed after the production of the first feac-
ture. 0t ix probable that in the network of interseeting and partiy
incipient fractuees in Newnan IO the northeasterly fractures weve
ax 1 whole the tirst to open sutbciently to pernit vein deposition. If
the northwesterly Rssures ave entively of later date than the porth-
ensterly veins, it is impossible to account for the fact that the latter
occasionally follow the former for short distinves. wnd that they
sometimex dic out or divide into stringers just asanorthwesterly frac-
ture is approached. That the ore changes abruptly in vahie at the
crossing of northwesterly fissures, even where no faunlting is percepti-
hle, is strongly in=isted upon by the miners and by the present super-
intendent of the Enterprise mine. 1t is best explained hyv supposing
that the porthwesterly fractuves existed when the ore was being
deposited in the more open fissures. If the northwesterly fissures
- .were of uwltogetber later date, and simply faulted the northewsterly
o veins, it should he possible to consistently match the faulted lodes on
opposite sides of the dislocation. In many cases thix is utterly impos-
sible, for whereas some lodes are found to be slightly displaced and
can be recognized and followed, others have no continuation beyond
the fissure. Attempts to find and identify such continuations have led
to absurdities, such as supposing that a fracture which throws the
overlying blanket less than 24 feet and does not perceptibly offset
the Eureka lode can offset one lode 175 feet and another, but a few
feet away, only 20 feet,

On the other hand, unless it be allowed that the principal opening
and filling of the northwesterly lodes was later thun the ore deposition
... . in.the northeasterly lodes, it is impossible to account for the fact that
¢ 2., the former cross the latter, and no good resson appears why both
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hould not bave heen equally filled with ore. i~ probable that the
apening and flling of the northwesterly fissures was v part svochro-
nows with the slight reopening und filling with burren yuartz and pyriee
obizerved in connection with the northeasterly lodes. 1t cortmindy con-
responds to the partial hrecetation and recementation by barren quartz
of that portion of the Jumbo No. 3 vein. which follows a porthwest-
erly fissure. and with the cementation of the faunlt-dragged fragments
of the Swansea vein on thc 100-foot level of the Euterprise mine
(see p. 321).

Finally the shartered mature of most of tho northwesterly fodes<, and
their constant accontpaniment’ by seams of gouge, show that they have
continued (0 be planes of more or less movement up te recent times,
It is consequently imepossible to determine how much of the observed
woderate faudting along these issures took place prior to their com-
plete filling with qreurtz, and how much h.L- tuken place during the
subsequent crushing of their veins,

It the foregoing view is correct, the developnient of the Newman
Hill mines in recent vears, in accordnee with the hypothesis tuat the
l.ll‘-.ll)p(.'lhllll ¢ of @ northeasterly vein at or near a northwesterly tissure
= alwavs due to the faulting, and that the fanlted portion of the Jade
may be found offset over for feet to one side, has had no reasonadde
busiz. Such a working hypothesis has certainly led to errors and con-
fusion in identifving lodes on opposite sides of the northwesterly fix-
sures. The practical consequences of adhering to thix plan, however,
bave not heen altogether disadvantageous, since it encouraged crozs-
cutting, and led to the discovery of veins which were probably, in
several cases, aof the faulted continuations sought for.

It bas been assumed in the foregoing discussion that lodes of like
trend and similar character are of practically the sime age, It is pos-
sible, however, that some of the northwesterly lodes may be varlier
and some later than the novtheasterly vein.  While it would be ditheult
to disprove the lutter view, it is not considered probable. It accept-
ance would knock away the foundations which underlie systematic
treatment of the lodes both on the theoretical and practical sides.

. Passing bevond the bounds of Newman Hill, we find that the sume
age relationship exists between the northeasterly and northwesterly
lodes on the west side of the Dolore:. River, between Sulphur and Iron
creeks,

In other portions of the district, however there is scant opportunity
for determining the sequence of lode fissures of different trend. As
already noted, the northeasterly lodes are absent or insiguificant.
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THE BLANKETS,

Fvterprise Manket, —Of the varions Wankets ocenrving in the Rico
district. the so-ealled Newnian il or Baterprize - contact™ is mos
important, and will be frst deseribed. The others will then be taker
up. and their characteristic fextures =0 outlined ax o cmphasize
points of resemblance or contrast. with reference to the most proni-
nent tvpe.

‘The Enterprize blanket i= for the most part an nnconsolidated Invecia,
ocenrring nearly midway between the top and bottom of the series of
saundstones, shales. and Himestones whieh make up the lower division
of the Hermosa. 1t underhivs the =outhern balf of Newian 1L b
it exteny is only approximately known,  On the west it should o
crop along the hillside above the adits of the Rico-Aspen. Newniun,
and Enterprise minex, were it not for the thick cloak of wash which
conceals the rock in plae. On the vast it conforms to the general
southensterly dip of the heds mbout 7)), and passes under Doloves
Mountain. At a distanee of Sone feet, measured down the dip from
the surface, the blanket becomes thinner: but its Full extent i this
direction ix unknown,  On the mseth it has not been followed far
hevond the Laure shaft. Other Wlankets occur te the north i the
Union-Carbonate mine. but none of them have been satisfactorily
wlentitied with the Enterprise ~*contact.™  On the south the blanket
iz cut off by the Deadwood fandt,  As it approaches the katter it nrns
down with a rapidly inereasing =ontherly dip and passex ont of reach
from the levels of the present workings,

The blunket bus been extensively exploited by the Entevprize. New-
man, Rico-Aspen. and other mines. and i extimated to have produeed
at least a third of the entire outpur of the district. At present very
few known bodies of ore remmin. and the contact™ workings {sce
Pl XXXVI) have been allowed to eave in.

The blanket rests evervwhere upon a bed of limestone. familinrly
known as ** the short lime, ™ but which inay here be conveniently referved
to oy the dlanket limestone. This bed varies in thickness from a few
inches to about 2 feet. It is light gray, compact, and apparently non-
fossiliferons. It effervesces freely with weak acid, and isan ordinary,
slightly argillaceous limestone.

Below the limestone are usually found 5 or 6 feet of durk shules.
alternating with very thin lenses of sandstone. Under these ix gen-
erally a second bed of limestone similar to that above, and helow this
limestone come sandy shales and saundstones, the latter predominating
with increasing deptb.

The blanket resting upon the blanket limestone varies in thickness
from 2 to 20 feet. The avernge is perhaps 6 feet. 1t is overlain by

22 gEoL, PT 2—(0l——15%
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fissile. Dhack shale which, so far as knowa, iz never absent, and per-
forms an important function in keeping out, by itz imperviotsness,
the abundant surface waters,  Above the <hale are beds of sandstone
and sandy shade, all more or dess fractured and soft. which extend up
to the loose surficial material covering the bill.  The only workings in
these upper beds are the vertieni shafts sunk te the hlanket below,
and s these are necessarily closely timbered, and now mostly inacees-
sible, there ix little opportunity of studying the beds which they
penetrate,

The bianket itself dips with the inelosing beds, generally xoutherly,
at about 15%, but it i= warped and irregular (see L XXXVIL  For
the entire thickness it is sometimes made up of a mas< of =mall <hale
Fragnwents embeddaod in 2 matrix of <till move finely comminuted <hale
particles.  Thix brecein passes upward. with no sharp break, into less
disturbed shale, which in its turn gradex into the so-culled - <hale
roof.”  Qeeasionalty fragments of =oft sunds=tone are mingled with
the hale flakes in the hrecein. When this ix the case, the voek tinmie-
dintely aliove the blanket is usualty o bed of the =ame samdstone, the
brecetation having involved the entire thickness of the shale.  Seames
of gonge show that there has been =ome movement within the brevieps,
due partly to faulting paralicl with the bedding: but thi< motion has
been loend, and the Dlanket us a whole can not be regarded as o shimple
friction breccia due to a bedding fault. In structure and general
appearance the blanket breccin ix perfectly reproduced. artificially,
when shale waste is dumped into an abandoned stope and allowed to
slightly consolidate.

As nrule the breceia constitutes but the upper part of the blanket.
The lower part, resting directly upon the blanket limestone. is com-
monly a soft, gray, silty material, frequently showing o Loninated
steucture suggestive of water-laid ovigin.,  This deposit varies in thick-
ness. and- in its apper part iy mingled with fragments of shale.
Wherever ore occurs in the blanket. it i3 usually as & replwement of
thi= material, which is evidently the ** pulveraient lime™ of Rickard.'

The foregoing description may be considered as applying to the
typical and usual appearance of the blanket. But in some places con-
siderable bodies of gypsum occur above the hlanket limestone, occupy-
ing more or less of the space usually filled by the blanket. Such
i mass occurs in the Enterprise mine south of the Group Lunnch
and extends southeastward in the divection of the Vestal and Aspen
shafts. It is perhaps continuous with the gypsum said to have been
encountered near these shafts in the Rico-Aspen workings. Another
lnrge body occurs in the Rico-Aspen ine, near the Silver Glunce
shaft. The maximnm thickness of the gypsum is not now rovealed,

1 Lo, cit., p. 968, and clvewhere.

i
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but it probably exceeds 19 feet, and may reach 8o feet.! It some-
times vests directly upon the blanket limestone with i nndizturbed
contact of deposition. the Iatter so close that a knifir Made ean not he
thrust into it.  Tn other places the two rocks are separted by o vary.
ing thickness of the gray <ilty materinl alveady deseribed ax a charae
teristic constituent of the lower portion of tie blanket.  Wherever
this vccurs, however. the tader side of the gypsum shows evident signs
of solution. This is well shown in the Rico-Aspen mine. near the Sil-
ver Glunce shaft. where the photographs were taken from which Pls.
XXXIIL Acand XXX were made.  The gypsum is seen to e pitted
with rounded. pothole-like cavities up to ¥ feet in diameter. Lying
upon the limestone under these cavities is always more or less of the
gray silty material siready noted.  The general form of the cavities
and the relation of the gypsum to the underlving and overlying beds
is shown in fg. 56, p. 337, from a sketeh near the Silver Glance =haft.
It is reported on good authority that in the old Enterprise workings
cavities or > water courses" in the gypsum large enough for noman to
-erawl through were of frequent-oveurrence.

There are but few places now accessible where the peripheries of
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FiG. 42.—Disgrammatlc section through a portion of the Enterprise blankel, showing relution of the
. Evysum w the blanket,

the gypsum masses can ne studied. One such point was reached in
the Enterprise mine, and the relation of the gypsum to the typical
blanket material is shown in fig. 42.  The gypsum wis found to have
the irregular, cuspate forms charncteristic of a homogenevus substance
wasting away by solution. The unconsoliduted blanket hreccin lits
snugly against the reentrant carves of the gvpsum. much ax loose
morainic material might crowd against the melting front of u glacier.
... The gypsum is dissolving, and a= fust as it dissolves the blanket breceia
and the gray silt take its place. '
%7 The gvpsum, wherever seen. is massive, with an occasionul sugges-
hon of schistosity parallel to the general bedding. It is silvery gray
_n fresh fracture, fine granul.u in t,-.\t‘.ule and apparently near I\' pure.

e p——

a2 8 e L T

— e e s




276 ORE DEPS1TS oF RICO MOUNTAINS COLaAabn,

A chemiend gnalvsis of a sample collected nenr e =ihver Glanee <haft
i= griven in Columm B ol the following table:

Nyatlogsn s oot sprppisetip Forong Fliceen K LTy

A F, Hillebenoed o wninlysg *
Capestifaeni. 1. .
L L et . R L 17, 1=
B ! Yodn
S S AR
By e taa i AT EA T
L 1.8 LTS
J e e, (HNH Y
E L gl 3
8 S Faind toe. Lo
S i fo =0
T A i 1.u2
Y 7 T2 L
By s e e ~o. Faant irese.
DT N \ . I
R e ! Prace 24

A 02 peT cont As silicage.
ToAWith trnee of Tiow, aned (i 11 of Fuany,
W, Vtbsir canlaios ot Creeg of soane metnd procipiabde by Hes

[ Gypzam, fronn near Silver Glance shait, Rico-Aspen mine,

I, Alteration prodact, or residae, of gypsum, from sane locahiey,

The analysis <liows that the gypsam is of fair.purity. bhut prohably
contains stnal!l yuantitics of dolomite, minute wrnowrts of maernesium,
iron, and abmninum silicites, and a very little strontianite or celestite.

In Column II of the table is given an analysis of the pray silty
material so characteristic of the lower portion of the blanket, which
has evidently been deposited as the gypsum was dissolved. The mate-
rial chosen for analvsiz wus collected near the Silver (Glunce shuaft, at
a point where it torms a layer about 1 foot thick, separating the gyp-
sum above from the blanket limestone below. Samples were taken
from the top and bottom of this layver, but they showed so little visible
difference that only the lower onc was analyzed.

When dry the material resembles a light-gray, dusty carth, some-
times faintly streaked with yellow, probably due to the prescuce of a
little iron oxide. The clod-like lumps in which the substance dries
miay be easily pulverized between the fingers to a dusty powder, which
reveals little or no grit when rubbed on gluss.  Under the microscope
the powder is seen to consist chiefly of minute, colorless, erystalline
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griins, rounded in outline, but parvtty of prisatic habit, There is
ad=o e ocessind grain of pyrite present,

The chemiead anslysis shows that thix powder s essentially :omixture
of dodomite aml celestite, about 36 per cent of the formey o about 35
per cent of the latter. The iron is probably present partly as pyrite
and parthy ax lwonite, or some other hydrons oxide.  The alumina,
alkalios, il water are very likely combined with the silica (o form
gome unknown ~ilicate or silicates present in minute quantity.

The mas~ relation between the origingd gepsum and the pulverulent
materiah mlvzed being anknown. it is Bnpossible to elosely enleulate
the gains and Josses ievalved in the partial solution of the gypsum
and the weeumulition of thix less zoluble vesidue. A very large pro-
portion of the original bydrous caleium salphate. prolably over Yo
per cent. has been dissobved and earried away, and the analysis of the
original gvp=um can he compured with that of its residue only afeer
the pereentiges of the huitor amaly=is lave Deeen chivided by somie
number to which it i~ possihbe to get but o very rongh cew, 1T the
aliming lus venstined . comstant durving the clunees then analy=i= 11
should e divided by @i, I the strontin has been neither ineveased
nor diminished, theen the divisor slesdd Be oo These nongdwers aree
=0 different that it i~ wo=ufe to assume the constaney ol cither con-
stituent, or cvew o employ the wean of the foregoing numbers as 4
rough approxinmtion o the tath,  Itis possible that the aterial
analyzed. coming from the bottom of the deposit, i< richer in celestite
than in the upper portion,

Although the chemieal analy=es do not =uffice for quantitative eul-
eulations of Jusses and additions involved in the c¢havge, they hear
out the wnimpenchable testimony of geologivnd oevurrence that the
gray, silty mixture of dolomite and celestite is exsentially a residue
from: the solution of the gypsum. This residue, however wny have
received some additional strontia from outside sources,

" The occurrence of the gypsum in the blanket zone is & niatter of
more theoretical and practical moment than bas hitherto been sup-
posed, and it is tmportant to gain some ides of the furmer extent of

.. the gypsum and to umlu'&tand its origin. It hlh been sho\\n that

'pamed step by stcp by the 'tcc,-unnulu.mon of u unlt\ residuc of dolo-
lglte and celestite. The existing gypsum masses show churacteristic
golution forms on their perlphel ies. The blanket breccin. closely
f“‘*followxng up the process of ablation, crowds snugly against the wast-
- ing gypsum. The peculinr pulverulent mixture of dolomite and

* celestite, recognized as a product of the solution of the gvpsum, is

nearly always present in the lower portion of the blanket.

The foregoing fucts not only prove that the gypsum once possessed

i
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a wreater horizontal extent than at present, but they show hevond
reasonable doubt that the EVYPSHN Was onee corxtensive with whan s
now known as the Enterprise * contaet,” or blanket.  The recognition
of the fuct that the present gypsum masses are mere wasted remnants
of 1 continuous bed that ouce occupied the entive space now filled by
the Enterprise blanket i~ of move importanee for an understanding
of the genesis of the ore deposit than i the distinet question of the
origin of the gvp=wu itself.

In the praper alrendy guoted Rickard! refers casaally to the gy psum
and suggests tlat it has been formed *-hy o =nlphatization of lime
brecein through the aprency of solution coming from neighboring ore-
Beartng measures.” - Spepeer® has called attention to the faet that
thick heds of gypsum oceur in the corresponding portion of the Her-
moxa formation in the vegion of the Animas River, and has suggested
that the grvp<um of Newnmn Hill is in reality an mtegral part of the
formution and not w secondary depozit. MHe has also suggested the
possibility of the gray =ilry materiale which he somewhat inacenrately
terms S nerl.” heing o residue left after the olntion of the gy psum—
1 hypothesis whielh s just heen shown to e well founded. That
his view of the gyp=um is in the main corvect admits of no doubt.
The fact that heds of wvpswm are known to ocenr in the Hermosa
formation a few mile= away ix alone strong presionptive evildlence that
the Newman Hill gypsum ix an original member of the formation
and dates from Carhoniferous times,  Wherever its under side is not
pitted by corrosion it rests snugly upon the blanket limestone s a
sharply distinet bed.®  The formation of gyp=um from limestone by
the action of snlphate solutions is a process chemically possible, and
one which is actually in progress in C. H. C. Hill.  But the gypsum
so formed is merely a dull, earthy crust on the limestone, is evidently
dissolved nearly az fast as it is formed, and attains no counsidernble
mass. The massive crystalline character, of the Newman Hill gypsum
and its purity render unlikely the bypothesis of its derivation from a
sulphatized argflaceous and siliceous limestone. Such a hypothesis
is made vet more improbable by the fact that the gypsum is now
wasting away at a rate which would never have allowed it to accu-
mulate in the first place through the chemical process suggested.
Lastly, it is inconceivahble that a mass of limestone from 10 to 30 feet
in thickness sbould have been completely altered to gypsum, while
the blanket limestone immediately below it shows no trace of such
action. No such massive bed of limestone as is required by this
hypothesis s known elsewhere in the beds of the Lower Hermosa, and
the idea of metasomatic origin may safely be dismissed ax a gratuitous

1Laot. cit., p. 970,

1Crom and Spencer, 1ne. cit.. pp. £3 and 111

3The statement of Spencer {loc. vit, p. 111) that the gypsum, ' wherevet it ovcurs, rests above the
pulverulent limesione oi the *vontact,” " is true only where more or dess sobistion bas twken place.
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stegeestion. The Newman Hilb gvpsiwin was originaliv o bed had
down with ts Hermosa shales, sundstones, el limestones. Fhere
are stropg reason= for supposing that it was lenticulay in form and
may not have extended far bevond the present Hounds of Newnan
Hilt. :
The blinket us thus far described. consisting of shale brecein and of
pulverulent dolomite and celestite. has heen foenlly maoditied through
procexsex vomnected with ore deposition.  The results of these proc.
esses uuy b clissed as (1) silicification and (2) deposition of ore,
Both of these modifieationz are divect]ly connected with the Jode 4is-
sures, and ovewr where the fatter meet the blanket.  Although closely
related. =iliciticntion and ore deposition appear to have been to some
extent antagonistie or by exelusive processe~,  The siliciication
sometimes involves the whole thickness of the Blanket and even pare
of the Manket Innestone. 3t is well zhown in the Enterprise mine, in
the <o-called Bridid Chamber (P, XXXV, (1) above the intersection
of the Jumho Noo 3 vein with « large nortiwester!y lode, and in the
Rico-Aspon mine ahove the interseetion of the Montezuma vein with
two northwesterly lodes, In both these plices all of the iner material
of the blanket Las been vepliced by pure white quartz, The larger
fracments lave also been silicified, but ean <tild be recogiized as durk
putehies in the guartz. An example of such siliciticd darvk shade s
shown in L XXXV, In thiscuxe the shude was only partly brecciated
prior to silictlication, and the specimen st shows a vongh banding
parallel to the original stratification. A chamber freshly excavated
in such material presents a steikipg and beautiful appearance.  Under
the imieroscope, in thin section, the former <hale fragments, in spite
of their retention of durk color, are found to he altered to a finely

_ erystudfine wesaic consisting ahnoxt wholly of quartz.

Workable ore is sometimes associnted with such a silicified blanket,
hut more often as silicification becomes prominent the ore vanishes, or
vice versa. -

The blanket ore occurs chiefly as a replacement of the pulverulent
lower part of the binnket above both the northensterly and northwest-
erly lodes: but it sometimes extends up into the breccin, where it
may perhaps have formed partly as the filling of interstitial spaces, as
well ax by replucement. It frequently partly replaces the blanket
limestonce. particularly where the latter ix brecciated.  Ne large bodies

" of *contact” ore could be scen at the time of visit, in 1900, In the
" southern part of the Rico-Aspen mine, above the Selenide vein, no

ore is found where the gypsum occupies the usual place of the blanket,
but it does occur farther north, where the gypsum has been dissolved
away. In the vicinity of the Vestal shaft, however, and in portions
of the Enterprise mine, ore is said to have occurred in the gypsum
itseltf, A littde of this ore was scen in the Enterprive in 1900. It
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ovenrs as ivregular bunehes in the lower part of the gvpsum. having
mwetasomat il v replaced the Batter,  Sach ore bas o wangue of Guartz,
rhodochrosite, and selenite,

The usual bliotket ore of the Enterprise and Rico:Aspen mines i<
sinrilar to that of e portheasterly lodes, but presents certain difter-
ences witich are alway= sufficient to identify it [t i~ usually Jess xolid.
and =hows less receulir banding, or none at all. Rhodochrosite i not
so abtmdant wx in the lode ore. The Manket ore consists of walena.
sphaterite. and one or more rich silver-bearing minerals. in a quartz
and rhodochrosite sangue which 3= often snbordinate in wmonnt,
With the foregoing minerals are wsually associated compuratively
siall ameuntz of chaleopyrite. and sometimes argentiferous tetra-
Bedrite.  Conumon pyrite is apparentty very subordinate in the rich
blket ore. The rich silver-hearing minerals which have been iden-
titied include polybasite, in eharaeteristic tebular crvstals, argentite,
proustite, and probably stephanite.  Pos<ibly other minerads also
orear, but their exhaustive collection,  i=olion, amd identilication
wotthl constitnge a special investiention.

Many other blankets oceur in the Rien diziriet, ~ome ore bearing
Al =ome not. A= a0 rule miners working clane on these blankets
Iy e womore o less confitmed Belief that they aoee = on e Enerprise
contiet,”  Moest of these = contact=.” it 1= truesare in rocks helonging
to the Jower diviston of the Hermosag aad <ome of them may occur at
the =ime =tratigraphic horizon as the Enterprise blanket.  But there
entered into the formation of the latter crrtain conditions which
inerensed itx ore-bearing capaecity and which appear to have been
abzent in the formation of all other blanket> examined, The exact
nature of these diferences will be partly understood from the follow.

ing descriptions and will be particularly dwelt upon in the section on .

the-origin of the ore bodies.

A sl blwket, of limited horizontal extent. is known in the
Enterprise workings from 100 to 150 fect helow the main = contact.™
It is a breecia of dark shale, which carried a lictle ove alongside of the
Enterprize vein.  The gray, silty nmteriul. characteristic of the main
blanket. was not noted in this Jower brecci zone, whick, however,
was seen only in the main tunnel,

New Year Mankeb—Still lower in the stratigraphic series, and
fully 400 feet below the main Enterprise blanket, is that of the New
Year mine {Pl. XXXII, B). This is a strong zone of breceiated
shales, resting upon an intrusive sheet of porphyry and overlain by
soft shales.  The Dblanket shows evidence of considershle differential
movement hetween the overlying and underlying vocks. It is partly
silicified and containg some Jow-grade ore.  The munzonite-porphyry

. which nnderlies it is probably the same nmssive sheet encountered in

the Skeptical shaft, at the bottom of the Jwubo shatt, and in the
bore-hole: driven below the Rico-Aspen workings.

= =l om
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the west side of the Dolores River. econtaet=" ovceur o the X0 AL
Cowdrey, Baperoft. Little Magpic, aidd Silver Swan mines. These
are all in Lower Hermosa vockz but occur at varions hovizons. The
N. AL Cowdrey blanket consists of two members of disturbed hlack
shale, separated by 2 bed of limestone about 3 inches thick,  The
entire blanket is undevlain and overliin v massive sandstone.  Sonie
low-erade ore ocenrs nenr the botton of the lower shale at itx inter-
sectiom by a lode.  The Baneroft blanket consists of soft shale hreveeia,
mixed with clave which rest< upon mmssive sandstone and is overfain
b shde. Teis from 2 o 3 feel in thickness,  In the Silver Swan
mine i blanket conzisting of about 6 inches of soft, gray clay or youge
pas=es apward into an unknown thickaess of breceiated black shale.
In the Little Mageic the principal Manket consists of dark shale
breeein resting upon a hed of limestone and overlain by shale. Tt
iore closely resembles the Enterprize Manket than do the brecciated
zomes o the ether ntinex, but none of the pulvertlent mixture of dol-
omite and celestite was observed. This breceia contuins =mall bunelies
of low-grade ore. but has been little explored.  Several incipient or
locud eomtact™ breeeins oveny at varions horizons i the dark <hale
of this mine,

U idon-Carbopute Mankeis.—In the Union-Carbonate e, on the
notrth spur of Dolores Mountain. several Blankets are known, none of
whicho in spite of their proximity and the fact that they veenr in
Lower Hermosa vocks, exn be sutistactorily identified as the Eaterprise
hlanket.  The principal ore-bearing *-contact™ of thix mine is com-
posed of u zone of breceia resting upon a sheet of inteusive porphyry.
It i= =ometimes overlain by porphyey and sometimes passes upward
tto relatively wndisturbed shalex. It has a thickness of 4 or 3 foe
anel in it fess altered condition consists of somewhat mineralized frige-
ments of shale and porphyry (L XKXIV, B). The shale i< often
hleached nearly white and i partially rephiced by ore, ag deseribed
on pages 344-345 and dllesteated in fig. 60, page 345 But where
coertiin fissures intersect the blanket the Iatter, for a varving distanes
on cuch side of the line of intersection, ix entirely replaced by masses
of quartz and pyrite containing considerable bodies of low-grade ore.

Below the blanket just describwed oceur zeveral smaller and less
important ones of different character, These are found in beds of
dark shale, particularly in thin heds Iving hetween relatively massive
heds of sandstone or sheets of porphyry.  When fully developed these
blankets consist of & plastic vellow clay. ‘The cluy is an alteration
product of the shale in place and often preserves traces of the original
shaly lamination. Its yellow color is mainty due to hydrous oxide of
iron, which readily dissolves in bydrochloric acid, leaving an apparently
amorphous white residue the exact nature of which can be determined
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anly by quantitative chemieal analysis. It = not known whether this
clay representsadiveet alteration of the shale or whether it i= due o
the oxidation of some zone of alteration oviginally different in chay-
acter,  The alteration does not alwavs involve the entire thickness of
a hed of shale. hut often constitutes a wedial zone grading ahove and
helow into ordinary dark shale.  The position and extent of thix zone
within the bed are probably dependent upon some varintion in the com-
position of the latter. These clayey zones sometimes contain hunches
of oxidized ore ner intersecting vertieal fissures,

FopesteDetyradl Wankets.—Ta the Forest-Payroll mine, about .o
feet northeast of the Union-Carbonate, there are two blankets from
30 to 30 feet apart, neither of which has as vet been identitied with
any of those of the Union-Carbonate mine. although, like the latrer,
they lie in strata belonging to the lower division of the Hermosa.

The lower Wanket is about & feat in thickness. Tt is a brecein of
~habe, mingled with yellow clay, and vesembles some of the Blankets
of the Unton-Carbonate mine. 1t i underlain by sadstone sapl over.
i by <hile.  The blanket is not a simple breceia throughout. but the
safter, breectuted, clavey avers arve sometimes separated by harder
heds of shale or sandstone which Ive resisted the change wwlereone
by the more susceptible beds= and preserve in some measure their firm-
ness and continuity.  This blanket contains some rather low.grade ore
where intersected and slightty faulted by nearly vertical northwesterly
fissures. A little gulena is found. hut the ore is usually oxidized.

The upper blanket iz 5 or 8 feet in thickness and rests sometimes on
shaly. caleareous sandstone, sometimes on a sheet of porphyry. 1t is
overfain by disturbed and broken shales.  In its general appewrance
thix blanket is similar to the lower one, but it contains irvecular
masses of limestone which beav tnuch the saane relation te the blanket
that the gypsum bears to the Enterprise “*contact.” Insome pluces the
limestone occupies the entire thickness of the blanket, extending from
the porpbyry or sandstone floor up to the shale roof. It is often
traversed by irregular fissures, filled with a black, sooty material.
shich is also very abundunt throughout the blanket and is very like
the product from the Nellje Bly vein, of which a descrviption and an
analysisare givenon page 267. Inother places the limestone is entirely

- nbsent, or occurs in isolated masses of exceedingly irregular form
which are slways covered with the black substance described and are
embedded in the soft material of the blanket. The limestone, light
buff in color and evidently impure, is finely granular in texture and is
minutely banded or laminated parallel to the general bedding of the
inclosing sediments. The sooty material is evidently an alteration
product of the limestone. [t penetrates the latter irregularly and
- works inward along the luminm from the surfaces exposed to attuck.
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Chemieal analyses of the limestone and of the sooty powder are

given in the following table:

seetluis of Bonestone waned dts ofteeatien paealact,
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1. Limestone. Forest-Payroll mine.
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11, Alteration praduct or residue of above.

III. Oxidized mauterial of Nellie Bly vein.

From the analysis in Column I, it appenrs that the limestone con-
aists of about 70 per cent of calcium carbonate. with 30 per cent of
siliceous and other impurities. The analyxis in Column I shows that
the alteration has consisted in the almost complete removal of the cal-
cium carhonate and a strong hyvdration of the remaining constituents.
The resultant product appears to be very largely residual in character,

although probably modified by subsequently introduced material. In
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the absence of konowledire as to the s velatbm=hip, or concerning
the constaney of any one ornore constituents, herfare wd after 1l
alteration, no quantitative comparison of the walyses ix possible. The
amtlyaix in Colinan HT ix jntrodueed for the sdi- of compeorings the
<omewhat imilir product vesnlsing from the atierationof wealeitic vein.

The ore of the upper blanket consizt= manly of walena in various
stages ol alierntion to ceruzsite and anglesice. Te oceurs in snmll
bodies at the inferseetion of the blanket by northwesterly fissures, It
i< not knowi to cecur as aoatireet veplcement of the fimestone.

Seeth Pork Wonlct.—~"The south Park mine. a1 the northwest base
of Newman Hill, was unfurttmmtely not accessible in 1w The
ore ix reported to bave occurred partly in g blokersin davke shales. 1f
thiz i~ true. tlia~ Danket as the Jowest known in Newman 11 and
occurs helow the oreat sheet of mongonite-porphyev. whileatl the others
lie above i1,

¢ M o Mandor, =10 C, L OO BRI there = :l]\]):l]'l'lﬂl‘\“ are exlen-
Ave blanket which bas been exploited i the Princmon, C0 JL Ol
Wellington, Lowan, and Pigeon wines. Al ol the blanket thos far
explored lie~ in a great landshde and iz conaegquentiv mueh breokesy
and disturlual, This Gt coupled with the caving in of most ol the
obd workine=  makes i bupossible to be quite siee that the prineipal
blanket worked v the above-muoned mibnes 1= continnous and wdentical
throughont. [t cortaindy presents aomore varied character. wd s
less open to simple explanation than those thus far deseribed. It is
thought to lic berween heds of the upper division of the Hermosa,
but this i< by no means certain.

The Manket i= w=nally 5 feet or less i thicknes<, and st in =ome
places upon sandstone. and in others upon limestone, It i overlain
hy sandstone or <hale. It ix most connonly composed of limonite,
sometimes as a fuivly Grme cavernouws mass, but often as a loose, vellow,
earthy material, which fullx to powder between tee dingers.  In cer-
tain portions of the blanket the limonite passes into tasses of erum-
bling iron prrite, and it was undoubtedly formud by the oxidation of
this mineral. The ore. when present, oceurs in the lower part of the
blanket, and ix almost without exception completely oxidized.  In the
Princeton mine. the only place where any workable ore could e seen
in 1900, it occurred in a soft, banded stratutn, in wihich layers of an
ocherous yellow powder containing a considerahble proportion of silver,
alternated with bunds of impure pulverulent sulphate of lead, and
streaks of a white material which proved on chemical analysis to con-
sist of about 83 per cent of silica, 5 per cont of wuter, and % per cent
of lead sulphate. The silica is probably in the opuline form. A little
partly oxidized gulena was seen in the southeastern part of the Logun
mine, but its oceurrence is apparently rare.




'
I
]
]
]
1

K NaN C.OHL ¢, HILL BLANKET. U

The tsin bianket of Co I CoO TG s assoviated with consiclerabie
adteration of the rocks between which it lies. These enanges e per-
haps best studied in the Logan mine. The limestone which wswadiy
nndderiies the blanker has been Lhoeely attacked andoremoved by chem.
el processes. Az o result s upper surtace is omest aneven, The
process of removal is still dn progress and the Fimestone s wsually
sopaited from the overdving blanket by acrnst. an inch or move i
thickness, compoxsed chiettv of eavthy gyvpsom (Hg. TLop. 302). What
wars =upposed i the wine to be o thicker portion of the sune crust of
alteration proved on chemieal exatination to be hallovsite, an amior-
phous. hrdrous silicate of wluin, as shown by the following analysix,
tn which no other constituents than those enumerated were looked for:

Aveetiusrs of heebhosite fromm the Logan urone,

WL LB e o v )
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The gypsum is evidently formed directly from the limestane by the
action of solutions containing iron <tdphuate, derived from the oxidition
of prrite. This ix just the provess that has heen suggested to aceount
for the mnssive bed of gypsum i Newnran Hill.  But whereas there
are no extensive bodies of oxidized ore in the Newman Hill mines,
the enormous bodies of oxidized und oxidizing pyvite in C. 1L C.
Hill have produged only a thin. carthy crust of gypsum, which is
prebably now dissolving as fust us it forms.

A chemical analvsis of the linestone underlving the C. H. C. blanket
in the Logan mine is given below. [t is an ordinury compuct gray
limestone, not unlike the so-called *“short lime™ of Newman 1lill,
The sumple for analysis was taken close to the gypsum crust, the line
between altered and unaltered limestone being sharply detined.

.
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The analysix shows that the limestone ix notably pure. containing
very little silica or alumina. 1t v of interest to find that it contuins
apprecinble amounts of munganese, copper. and zine.  The forntion
of halloysite in the neighborhood of the limestone must, in the light
of the foregoing amnalysis, require the addition of wlumina and xitica
from outside sources.

The sundstone, unlike the limestone, ix not directly wolublc ar con-
vertible into soluble substances. Although in surface exposures it is
greenish in color, throughout the C. H. C. “Hill mines it is prevailingly
nearly white. Under the microscope it is seen to be composed chietly
of quartz and sericite, the Intter mineral being probably derived in
great part from former fragments of feldspar.  This sandstone ix
usually hard and firm, but w vithin o distuice of o few feet ahove or
helow the blanket it is decomposed to & soft. white mass, containing
small scattered flakes of sericite micn. and apparently preserving much
of the granular structure of the sundstone.  Examined in powder
under the micresenpe, this material ix fownd to conxist of a1 micaerous
mineral in exceedingly minute scales, probably =ericite. and numerous
crystalline gmins of peculiar form.  These are short, stout spindles,
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with rough surfaces, such as might be prodaced by the corrosion of
minute, doubly terminated ervstals of quartz. These spindles are usu-
allv less than 0.1 mm. in léngth.  Their optical behavior, =o far ax
can be determined in such small bodies, is that of quartz, and their
hardness ix at least 7 of Mob's seale. None of the original elastic
quartz grains were detected in the altered pimterind. Analyses of the
altered and comparativehy wnaltered sandstone are wiven in the follow-
ing table.  The sumples were taken only a few inches apart, but the
two facies grade into cach other:

Analuses of sondstone and s alteration product from the Lesgan mine,

[W. F. Hillebraml. nualys,)
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I. Sandstone.

IT. Alreration praduct of above from same locality.

These two analyses, as they stand, constitute a comparison by anit
weights. Such u comparison, however, is usually of little value in
throwing light upon metasomatic changes, inastuclias the latter nearly
nlways involve cbange in specific gravity or in volumw.  Inspection of
the analyses shows that if the percentages in Column II be divided
“by 2, the figures so obtained will indicate the preservation of a rough
constaney in alumina, iron oxides, magnesin. lime, ;o potash through-
out the alterution of the rock.  This can hardly be i mere coincidence.
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It at least indieates that the metamorphistn his consisted ehiefly i the
removil] of more than one-third of the siliew of the originsl =and=tone,
the residual aceumulation of the serieite. and diminution i volne,
Partial mineralogical compositions nuay be very roughly eal-afated Tor
the unltered and altered sandstone as follows:

Naretelstonne, . Adtersititen pf‘wfﬂf‘l‘.
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Other minerd= ... 3 Limonite, anglesite, apd sotme liv-
v dreus magnesione mineral L 6
-_— —
Tonal e e I , Total ... [T

The oecurrence of 0.04 per cent of silver in the apparently dittle
altered <sandstone i< 1 wholly unexpected feattire hrounght out by the
analysis in Colwmn 1o This pereentage ix eqnivalent to 115 ounces
pee ton and indieates that a large amount of silver i= probubly dis-
senimated throwgeh e country rock of C. H. Co Hill e the peighibor-
hood of the blankets.

The wreat extent 1o which oxidation has been active in the €T )
hlanket rvenders the interpretiation of the foregoing alterations difhi-
cult.  Both the limestone and the sandstone show changessatributable
to acid waters.  The conditions for supplying surfuce waters with the
necessary chemical aetivity are present wherever larve huodies of
prrite are undergoing oxidation. It is very probable that the altera-
tions just deseribed are comparatively recent phenomena which have
ohscured whateveretamorphism accowpanied the original deposition
of the pyrite.

As might be expected from its position in a great band=<lide muss,
the C. H. C. blanket. as well as the rocks which tnelose it zhows
much disturbance. ~Small step-faults, letting the blanket down by
successive drops to the southwest, are said to have been very common
in the old stopes, while irregular fracturing iz evervwhere con-
spicuous.

In addition to the main blanket of C. H. C. Hill, several 1Hanket-
like masses of pyrite oceur at other horizons in the stratigruphic =eries,
Three such bodies of crumbling pyrite, inclosed in shales, and aggre-
gating over 50 feet in thickness, were passed through in the Crebec
shaft before the main ore blanket was reached. Althongh nearer the
surface than the latter, these pyritic bodies show almost no oxidation,
and are too low in grade to be worked under present conditions. Sim
ilar, but smaller, bodies were noted in the Logan mine, extending into

beds of shale on the southwest side of the Pigeon lode. In the Pigeon

mine o small local blanket was found below the mnin **contact,” and
carried a little ore on the southwest side of a northwesterly fssure.
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some acherons vellow, so-called = carbonate ore.” eollected fronn tivi
blanket, proved on chiemiead exinination to be composed mninly of
the hvdrous sulplate of iron and potussium. known s Jarosite. A
chemieal analv=ks of thi= material is given helow,
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The particudar =oeple analyzed caon not e germed anore. Teowaes
undoubtediy derived from the oxidition of fron pyrite, but s isteresr-
iny s showing that considerable potash was prodbly present in some
of the oxidizing solutions,

sSeill other relatively unimportant blokets, probably distinet fron
any of those described. are fowwd i the Lily DL workings, on the lower
slopes of C. H. €. Hill.

Taking them ax a whole, the blankets of C. T1 C. Hill preseut a
striking cuntrast to that of the Enterprise mine.  The constant ~hale
hreceia, passing below into the siley mixture of dolomite and celestite,
which is so charncteristic of the later deposit, 1= abzent in C 1L C. -
Hill, where the blankets appear to have been originally sheet-like or
lenticular bodies, consisting chiefly of pyrite. The Enterprise *rcon-
tact” is practically unoxidized, while the main blanket of C. H. (.
Hill is almost wholly transformed to secondary products, and it= earlier
history thereby obscured. Without such oxidution and secondary
enrichment, bowever, the ore would probubly have been too poor to
extract.

A. B. G. blanket.—On the west side of the Dolores River n small
blanket occurs in the A, B. (i, a prospect ut Burns.  This is composed
of partly oxidized, crumbling pyrrite, ahont a foot in thickness, iving
between the beds of the Lower Hermosa, on the southwest side of the
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over the nortbeasterty lodes, alwavs = mawle ™ to one =ide af 10w porth-
westerly fissitres, usially on the down-fanlted =ide. The miners in
genersl corroborate this <tatement. hut there wis no spportunity for
contirining it at the time of visit,

With possibly one or 1wo exceptions, which, howevers e ne jonger
oprn to examination. the lodes of Newman Hill do not extend above
the blanket.  The overlyinge rocksare mueh fractured and contain <ome
naimportant veins, which muy have been formed ar the same time s
the Jodes beneath the blanket.  But there is no good reason to suppose
that they wepre ever continwous with the latter. The upwurd timie-
tion of the Lodes be e > contaet ™ iz o mataral conseguence of the
slight faulting which gtecompanied the opening of their fixsures and
the viclding fasile character of the heds in which the = contaet ™ Jiex.
If the lodes continued i full strength up to the Dlinket and were
theve abruptly cot ofl i woutdd v naturad to <oppose tad they oiee
extended 1o the =urface wrd that their apper portions Jnve heen dis-
placed by faulting,  But wet only <o they practieally dic ont, s lodes,
Before the blinket is reached. but the velitions of the iudket ore to
the lodes of the blanket 1o the gvpsomcand the patire of the blanket
el adl support the view that the Iatter Bus not been a plane of
extensive or renerend Buliine,

I the Unton-Carbopate sl Forest-1"aveoll mines the bhinket ore is
comnected with worthwesterly tissures which apparently pa== through
the blankets without interruaption.  Whether or ne the fissures wre
~lightly faulted s they traverse the blankets could not be satisfue-
tovily determined with the availabe exposures.  The prevalent oxida-
tion in these mines and the recent =lipping along the lodes, axatrested
by the presence of gouge, tend to obscure the original relationship
hetween lode and blunket. -

[n (. H. C. Hill the mineralization of the main blanket and of most
of the xmaller ones hax plainly emianated from the great Pigeon-Black-
hawk lode. Here, too, subseyuent movement and oxidation huve
obseured the details of original connection. In this case the blanket
is without much doubt considerably faulted by this lode, but it is
impossible to say how much of the faulting took pluce before and bow
much after mineralization. All the ore so far extracted from the
blankets of C. H. C. Hill has occurred on the southwest side of the
Pigeon-Blackhawk lode. On the nortbeast side of the lode the blanket
horizon was probably dropped by the origina! fault. But how far its
position has since been changed by later movement, including lund-
sliding, is not known, _

The blanket ore of the C. V. G. mine at Burns ix evidently con-
nected with the northwesterly lode !ving northeast of it, but the
connection is not exposed.
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In the =ambo niine the blanket is continueus with a lode which
fanits the Lower Hermose beds to the extent of at least 4 oot A=
shown in fig. 64, page 366, Manket and Tode are diveetly connected.
The vre oveurs on the southwest side of the Jode amd extemds o the
blianket for a maxmmun diztance of about 30 feet,

REPLACEMENTS IN LIMESTONFE.

The principal oximples of thiz-form of ere depoesition are found in
the Blckhawk, lron. and probably, wlse. the Puzzle mines. The
Athurtic Cable and otber prospects in the Quray Hmestone north of
Rico must also he placed in the sane category,

in the Blwkhaowk the veplacement ore hodies ocenr on the north-
past <ide of @ fode belonging to the Blackbawk fanlt zone.  They
baeve irtegularty veplwed o bed of nsssive Tanestone belonging near
the topof the Middle Hermosa and dippine away From the lode to the
portheast ot an augle of whoat 25 0 FPhey attaie oo thickpes< of wore

i 123 feet ind extend o omaximum distaaee of H00or 6 focd Trom
the kedes These bodies are composed i et rad of massive perite
ol uo present valie, in whiel He trreeulare honlies of workable ope,
The I of this consizt= of dipe-grined wadeps, chaleopyrite, il
pryite i gangue of fluorite, Seeh ope etades toward its periphery
: inte lower grade ored lavge guantities of which are still standing in
the mine. Thix is composed of mussive compaetesphaderite wind galena,
with a little chaleopyrite. and practically no gangue. Thix ore in
turn paszex into enormous masses of nearly pure worthless perite or
i= directly inclosed in limestone.
As arule. there = no sharp boundary hetween hhimestone ol ore,
The latter sometimes penetrates the white ceanulay Hinestone in simall
bunches, but more often the limestone next the ore is changed to
A, jasperoid.
3 For a fullev characterization of this deposit the reader i= veferred
to the detailed description of the Blackhawk mine, on pages 368 to 373. .
The deposit is an ordinary case of simple metuzomatic veplacement
which has extended outward from a lode fissure.

Similur in churacter is the occurrence of the ore in the lron mine,
Here Middle Hermosa limestones are partly repluced by ore on hoth
sides of a lode which does not noticenbly fault the beds. In the Iron
mine the workuble ore extends less than 12 feet from the lode, except
in some cases where replacement has worked out along minor fissures
io the limestone. The ore is usually massive. consisting chiefly of
pyrite and chalcopyrite, with more or less calcite and quartz as gangue.
It is of low grade. The ore has replaced the limnestone dirvectly. with
little or no formation of jasperoid.

The mode of occurrence of the ore in the Puzzle mine is at present
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not directby determinable. T appear=. however, te have heon an
irreradar peplucetient of limestone by a siliceous ore containine areen.
tite ot other vich silver minerals,  The ore veewrred i landslide
Blowic, and it i= not kKnown in what waawer the vepluacement was brooghit
ahowt—whether the solations einanated divect Iy fromeadode. or whether
thev found aeeess, by various channels. to a breeciated zone or hed-
ding Goglt inpuediately above the linestone.

In the Adlaatic Cable and beighboring prospects, the Ouray lime-
stome has heen most ireegnbarly replaced by more or Jess ixolated
bunchies of ore of variots sizes. The deposition of this ore was
closely conpeeted with o metamorphism of the limestone givine rise
to chiorite, epidote. gurnet. and wollastonite, a= deseribed on pagre 205,
The ore consists- chiofly of sphalevite. chaleopyrite, and walena. asso-
ciated with mach specnlarite. 1t is not vizildy connected with any
psrent {odde o1 fissiire,

STEM R

The only examples of this form of deposit known in the Rieo district
aree in the Johinny Bull and Gold Anchoranmesat the bead of Horse
Creele Thesel bowever, are individeally of <o) iportanee and are
bttt poor pepresentatives of w type which Jinds mueh better exempliti-
vition in the stocks of the Red Mountain district in the San Juan
Mountains.

The Joimny Bull stock has a diameter of 10 or L3 feet, and u depth
of about L#ir feet. It was ioelosed in finc-grained sandstone of the
Dolore= formation. which is herve cut by =everal dikes and irregular
intrusions of porphyry.  The ore. consistiny of enargite, pyrite, free
gold. and prolably other minerals, was depositid kargely by replace-
ment of the sandstone. which is silicitied and impregnated with pyrite
in the vicinity of the former ore budy .

A similar somller stock, consisting chiefly of pyrite, occurs at a
ower fevel in the Gold Anchor mine, neariy nunder the Johnny Bull.

GENESIS O TIE ORE DELPOSITS.

If the preceding account of the ore deposits of the Rico distriet
cleavly and truthfully sketches their essential features, the statement
that they are genetically connected with the present geological strue-
ture of the region requires no further demonstration. DBut it remains
to investigate this general and fundamental connection more closely,
in order to properly discriminate and distribute the various effects
traceable to one common source—the geological revolution through
which heds, once nearly horizontal, have heen elevated into a fissured
dome, and subsequently carved by erosion into the topographic forms
known ns the Rico Mountains,
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The vertical extent of Uie ortginal Rico aphift i cstiimated by Cross
and Spencer' at about 4000 feet, A miner parct of the elevation, at
least 304 feet, i< connected with the intrusion of <heets of porphyry
between the beds of the =edimentary sevies,  Bar the nagor part of
the uplift wis aubsequent to these intrnsions, and wis associted with
profound fawlting. showing *the action at thix center of @ powerful
vertieal upthrost which i< not demonstrabiy connected with igneous
intrusion. ™

Fuller dizenszion of the cerigin of the uplift s deferved by these
writers untid tUne movement= of the San Juan recion s n whaole <hall
have been further stadind.

That the ove depositien is chiefy connected with the later phases
of uplift is shown by the fuct that the trasive porphyries are thew-
selves traverssl by fodes, and are bvariabily mineralized when occur-
ring in contet with ore bodies. Bt it is probable that some of the
condition= favarable o the occurrence of ore Lodivs were initiated
during, or cven belores the earlier <tages of the aplie, This s pae-
ticulnrly tede of the unketso which Crossmnd Speacer buve diseassad
to =onie extent wder the heading of = Bedding (i< that s dislo-
citions which follow planes of =teatifieation. 1t wil! be wello dist, to
consider Iriedly the innoediate causes which el e the formation of
imdividual blanketsoanul, afterwards, to determing the yelation of these
dircet and loead manifestations of activity to the penerad geologiceal
history of the region.

ORIGIN OF THE BLANKETS.

Study of the Enterprise blanket has contivmied the general suggestion
tentatively thrown out by Spencer, that it ix due essentindly to the
removitl by zolution of a mussive bed of gyvp=um which may huve been
from 15 to 3u feet in thickness.  As the gypswn has not dissolved at
an equal rate throughout, and has been largely attacked from below,
with the consequent formation of caverns. the overlving heds must
bave subsided unevenly as the gypstm was removed. and were prob-
ably often let down abruptly by the enlargement and tinnl collapse of
caverns of solution in the under side of the bed.  Nearly all stages of
the process may yet be seen in the Newman Hill mines. trom the usual
“eontact,” with no renmining gypsuin, to u thick hed of the Iutter,
showing (at least on its under surface, wbich alone ix visible) places
where solution bas not vet been active. This irregular subsidence,
proceeding at different rates at different times. throughout the area
now occupied by tbe blunket, is amply sufficient to account for the
hrecciation of the overlyving shale and for the generally shattered
character of the rock up to the base of the wash covering Newman
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Hill.  Indeed. ths resutiz of this seb=idenes find partied expression in
the present topographic form of Newman Hitl.

That more or less movement hax taken place i the wass of shale
breceia precipitated apon the soft, pulveruient residiee of the wvpaaamn
i= well shown by the ocenrrence within it of irregolar seas of rouge,
Such movement is probaldy still in progress, but it 3= chiefly loeal
in charncter. due to varving adjustinents. under gravitative stress,
within the plastic mas<. It ean not be ascertained that any weneral
faulting has taken place along this soft and structueally weak zone.
Such fanlting, i it vecnreed, has eertainly not been extensive, amd its
assumption iz not necessary 1o account for the breecintion. The lack
of general faulting along the zone of such apparent weskres<ix proba-
bly to he accounted for by the loeal character of the blanked, its warped
form, and rthe ovenrrence of solid masses of undissolved vvp=um, all
of which wonld rend 1o prevent general slipping.

As the eypsum was depozited o Carboniferaus thoe, its solution
niy bave began ot an early date: et it was probably el aeceler
ated, i not initinted, by the orieinal doming of the rocks coineident
with the intrusion of <heets of porphyry between the Juedss The bater
fracturing. which was associnted with the final stuee of qplifi, must
bave still turther hastened the process of vemoval by allowing to
undereround waters, heated by the intraded misees of icneons rock.
& more active eireulation.

The upper blanket of the Forest-Payroll mine isx somewhat sumlogous
in origin to that of the Enterprize. It is due in great measure to the
locud solution of a bed of limestone, and the consequent letting down
of the overlving shales.  In this case the rexidue of the linestone is a
sooty material containing much oxide of mangane=e. Owing to the
prevalent oxidation in thix mine. it is impossible to determine whether
the ore was originally deposited in the limestone before it= =olution,
Apparently it was not.

Of still different ovigin are certain of the lesser * contuvt="" studied
in the Union-Carbonute mine. In these the process ha~ been purely
chemical. Certain beds of shale have heen wholly or practically
altered to a soft, ferruginous, clay-like mass containing ~ome oxidized
ore. The fact that some of these soft zones are cut by dikes or por-
pbyry (intruded prior to the alteration) which bave not been fractured
or displaced shows that their forination-is unconnected with faulting
along planes of bedding.

The genesis of the main blanket of C. H. C. Hill is not ]mtootl\'
clear, owing to later oxidation and disturbance. It was evidently or igi-
nall}r 8 large body of low-grade pyrite which bas undergone oxidation
and a concentration of its valuable constituents. This pyrite appar-
ently occurred in large part as a metasomatic replacement of shale,
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limeatone, and sandstoe, But whether this vepleciaent sweas proeceded
by breceiation i not known.

There are, bowever, a nnmber of blankets in the district, saeh as
those found in the Sunho, Great Western, Bancrofi Silver swan, Little
Maceie, and New Yewr wines, and probably the main - contaet ™ of
the Unian-Carbonite mine, which seem (o owe their existence ehietly
to beddinge fandts, 16 ean not be positively attirmed. however, that il
of the Blanket= moned are parvely Taude breceius, Tt ix quite possible
that =ctne of them iy have been initinged by the solution of gypsum,
s~ i Newman Hill, and the traces of sueh genesis liave Iween obliter-
ated by sobeegquent movetent.

The strativeaphic conditions umler which, in this region, <uch bree.
cintion hax taken place are fairly constant. - The tissile hlack <hales of
the Lower Hermosg ave the rocks usually involved, not only by reason
of their btrinste weakness, but on aceonnt of their present distribu.
tion with refervnce to the center of oroeraphic movement, Soeh
<hades are particukarky suseeptible 1o breveiation sear their contact
witle scane e rigid member of the Hithalogical serfes, such as aoshies
ol porphvey, or imassive beds of sundstone or Timestone, . When the
heel ol <hade s relatively thin, and ix Debesed Between the mnssive

=trat i i~ often entively reduced o brecesie Phat the wetnal relative
movement of the stronger heds need not e very et o prodoee
brcecioy in the sbales hetween thenn is well illustsaed in the Rico-

Aspen mine, near the Silver Glanee staft,. Some of the shales helow
the Blanket limestone, lyving between (hin beds of <andstone. are here
loculiv folded and crumbled to the veres of breceition, while the
sandstone above and below them are andisturbed, and the erampling
itwelf has no great horvizontal extent.  Simibu incipient = contact="" in
various stages of development were noted in the Little Magrgie and
other mines. often having but small horizontal extent. and plainly
formed by only slight movements alony planes of bedding.

A purt of the necessary movement probably took pluce at the time
of the initial doming of the beds by laccolithic porphyry intrusions.
But the greater part. and obviouxly that which produced breccintion
slong the contacts between porphyryv and sbale, must bave heen
effected when the final elevation was given to the dome by upthrust
and faunlting. and the rocks accommodated themselves to their new
positions by slips along the bedding planes.

ORIGIN OF THE LODE FISSURES.

It i to this general period of later orogenic movement that the pres-
ent fissure svstems of the region belong.  Such carlier fractures as
may have resulted from the first relatively gentle doming were prob-
ably superficia] in character over the central region of the dome and
have been lurgely removed by erosion.  The more deep-seated fissures
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which presumably spened beneath the lanks of the aplift were jaall
likelillood Glled with dike= at the period of Lwcolithie intrusion. Tt
i< to the laer Tractures, which traversed the =oliditied mnsses of wmou-
zomite-porphvey.and which served as channels thyowgh which ore-war
ing ~olutionx could penetrate to the blankets that the eve deposits are
realty due,

That the fissuring did not alt take place ar one time is shown by the
fact that many of the lodes. particularly novthwesterly lodes. <how
evidence of repeated opening: that the northwesterly fissures of New-
man Hill. althowgl probubly initiated at the same time s the north-
citsterly fissares, subsequently faalted the fortner in several instinees:
and that the fissures of the Phanix and Iron veins arve apparently
vounger than the Nellie Bly faudt. 1o fact, it is only neces<soy to
sty sueh lodes az the Aztee or Calumet. or the northwesterhy lodes
of Newnnm HL to sec that movement along existing nearly vertical
phtnes of weakness ias continued to o very recent date,

Ome of the atrikine generalizations wiforded by the study of twe dis-
triet b breen the ek of coipcidence between those fanlt fissures of
such oxtent ax o appear as stenetural fanlt7oxd the Jode fissnres,
Crose snd Speacer. in theiv renarkahly <oceessful elueidation of
mest ditlienlt ficld, ve to seme extent obsenred this distinetion.
theough their procedure. not unnatueal tn~uel i vegion, of idenitying
a fuuit required by their interpretation of the geological structuye.
with the nenrest lode of like trend exposed on the ground.  An unfor-
tunate result of their terminology i= an apparent vonfusion of the
Nellie Bly fanlt with the Nellie Bly vein, and. in consequence, of the
latter vein with the Aztee Jode.!  Less tmportant is the supposed
identity of the Last Chance fault with the Last Chance lode, inas-
mtech as lode and fanlt are in thix ease certainly very closely related.
That some taulting has taken place nlong lodes, both before and after
their illing, is of course undeniable.  But the great fault fissures of
the district. numerous as they are, apparently nowhere carry workable
hodies of ore, and are certainly only to a minor extent coincident with
veins. The northeasterly veins of Newman Hill, and less certainly
the northwesterly veins of Nigger Baby Hill, show that the favorable
channels for ore deposition were not the great faclt fissares which
uave the district its final structure, but were clean, open fractures of
but slight tangential displaccinent.  Such fissures show no clear evi-
dence of horizontal compressive stress.  They are, so far as faulting
has tuken place. in the main, normal faults. 1t is believed, although
not entirely demonstrable, that they represent the relatively slight
readjustments necessary to restore the vocks to gravitative equilibrium
after the greater faults had determined the main structures of the
region,

1 Cousy wnd Speneer, loe at, po 1158
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FAY SHOOTS.

The superficial character thus far howy by the pay sboots is one of
the most interesting phenomena of the Ricoalistrier, and vigally con-
cerns the permaence of it mining industry. A= pointed out it
preceding seetions. ondy s rebatively amall number of the lades have
heen thetnselves productive, and those tea cotparatively <loht depth.
In the case of the Nigeer Baby Hill, Little Maggieo and Adleghany
veins, the most important falling off in vahue takes plice al the pussage
of oxidized inte unoxidized vein matter.  These veins thus owe their
workable portions to a progess enrichment which i~ of comnon ocenn-
renee elsewhere, i< wholiy secondary, and iz well audesstood n s
eeneral features. Below rthis zone of oxidation the veins have not
heen suceesstudly worked, and it is ot certainly known whether the
vihue of the primary ore suffers a<till fuytheedinisution with inereas.
ing depth, This however, seems prabalide,

The vather abrupt Gulling off 1 valne of the novtbensaerls veins of
Newawn [HH ata depth of bess than 200 [eer helow the bisoket s not
=0 readiby sweeonngerld For 1o will be recalied that Deth dhe noechiast-
erlv aned northwesterly hules are capped by pay <hoots o the Eaters
prise blanket, these over the northwesterly fodes bebig usnally the
Jarger and richer bodies. As faras can e determined, the binnker

ore over the northeasterly veins did oot differ minerdogieudly from |

that over the northwesterly lodes.  Furthermore, ac w depth below
the blunket greater than 200 feet the contents of the two sets of Jodes
are minevalogically identical. Lt thus appears that the mineralogical
difference botween the northeasterly and northwesterly lodes, which is
50 striking u feature in certain of the mine workings, i< not, wtrer all,
30 preat as might at first be supposed from a comparison confined to
one level.  The contrast is one hrought ahont muinty by the ditference
in depth to which the ore extended in cach cave.

Various hypotheses have suggested themselves in explanation of this
phenomenon. Difference in the country rock can not be appenied to,
for both sets of lodes traverse the same beds. TFor the same reason.
differences in pressure and temperature can scarcely have been impor-
tant factors. If, however, the northwesterly lodes are in the main
later than the northeasterly, it is inevitable, from what is known of its
origin, that some change in the overfying Binker must have taken
place in tbe interval. It is possible that this change may have been of
a character to influence ore deposition.

It has been thought possible that at the time the northwesterly lodes
were being formed the gypsum may bave been only in ximall part dis-
solved. In such case the blanket ore may have hwen originally
deposited chiefly as a replacement of gypsum, a process which ix known
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to have operated in soone portions of the blanket zones The ore- -
ing solution<, cherked by the ST THY overlving the lodes and not
Hading in the show process of  metasomatie replacenseal sullicient
opportuniry for the deposition of their metalliferous contents, miy
Bave encounteral i the upper pottions of - the fissures conditions
favorable to the depesition of ore. One znch general conilition of ore
depoxition i< helivved 1o be shiggizhness of cireadatory motion in the
ore-heating <olution-,

If wiiveralization through northwesterly fissirex was of laier date,
it ix conceivable that the ntore complete removat of the wvpsum ey
have given all of the ore an opportanity for deposition nr the nucon-
solidated Dlanket maierial,

I# the foregoing by pothesis is correct. sonne stractural evidenee for
it might I expeceted in the ore of the northeastoriy pay ~hoots of the
anket.  Unfovtunately, however, all of the fnown ore bies been
tined out.

It Tias Been pravionsly pointed out that s;me srounds exist for sup-
Im.‘-:iug_-' tat tee nerthwaes(erly fissures, whide beitiated at sabsantadly
the sie tine g~ the partheasterly fissoee< il not wape open antd o
ater dates aenl that <uel opening was grdoad aod dacerminent. This
stgreresta, st= 0 seeomdl hypothesis, that the Bhoadket are iy have oll
heen formed ot the sane tiaee, bhefoire the full opening of the vorth-
westerly fractares, and that the nonocenrrence of ope b the north-
westerly fis<ures b= due 1o their contracted openines at the time of
ore deposition.

Of the two hypotheses advanced, the former 3= vegurded ns more
probable.  But it i admittedly not much more than a sugreestion, of
swhich no demonstration cun be made under existing conditions.  But
whichever one is uceepted requires to be supplemented by further con-
siderations relating to the chemieal causes of precipitation hefore it
can be regurded ax complete,

Rickard ' has advanced the view that the precipitation of the ore was
effected by the “*grapbite ” in the shales.  In spite of the expertments
recorded hy him, in which silver and gold were artificially precipitated
from solution by fragments of this shale, such dircct and simple pre-
cipitation hus evidenily not taken place in nature. The ore. us has
been shown, is not particularly associated with the shaies, either in the
lodes or in the blanket. In the former it is more commonly found
between walls of wandstone, and in the latter it occurs mainly as a
replacement of the pulverulent rvesidue of the gypsum,

The view that thosc ore bodies showing a marked decrease in valuable
sulpkides with depth. and passing thially into practically barven pyrite,
are due to the action of both ascending and descending solutions has
come to be widely accepted, largely through its forcible presentation
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by Vian st The Newnion Hill pay <hoats appear teconstitute strik-
ing exinples of ore bodies due to the tingling of solutions, That the
purely ascending solatons vising threteh the Bs=ares of this region
have norialty deposited only los-erwde pyritie ores i< abandantly
exempliticd throwghout the district. But such solutionz asecanding in
the fis<ures under the Enterprise blanket not only found their nupward
progress harred o the impervions shales above, hur entered o mark-
edly porous. neonsolidated zone, traversed by daterally moving solu-
tions which mns<t then, as now, have caeried considerable caleinm <al-
phate in sofutivn. Too litthe ean b Tevmed of the chemieal nature of
the fiz-ure ~olutions 1o determine whether the ealeium salphike acted
a= the precipitunt. But thae the precipitation was dues at feast in part,
to mingling solutions and not entirely o metasomatic rephieement
within the blanket is indicated by the fet that the ores extend below
the latrer for over Toe Teet in the northensterly Todes. Tt is thus seen
that the depth teowhich deposition of pay ove extended in the lodes
ney o been sdetermined by the equilibritis hetween the asceending
solutions in the lode ssnres sund the aterally deserindime solytions in
the Blanker. Faidentiy i the bode fssires were sonadl and Blled wich
solttions meving upward under considerable “beads 0l the ore wonld
Ine t]|-||:-.~il-‘t| i the Blaoaket,

Turning now to the other known hlarkets in the distriet, we tind
that vone of theo have contained such large o vich pay <hoots g the
Enterprise blanket.  With the exception of an oxidized: lode in the
Union-Carbanate mine. the fissures througeh which the mineralizition
of these blwnkets s taken pluce are barrens or contain ondy a little
Jow-grade ore. It i= evident that the conditions for ore deposition in
the Enterprise blanket were unusually favorade, and were determined
in varving degreee by the following peculinritie, whicl are not found
assvciated togetler in any other blanket known in the district: (1) The
underlving blanket limestone; (2) the gvpswm and its pulverulent
residue: (3) the overlying, neariy impervious, hed of black shale: and

(4) the npward termination of the lodes at the hlunket borizon. DBut

although no oue of the other blankets possesxes all these ndvantageous
attributes. vet theyv illustrate the general fact that in this region,
ignoring for the present replacement deposits in limestone, large
hodies of workuble sulphide ores oceur only where the solutions in
the lode fissures have had opportunity to mingle with laterally moving
solutions in n hinnket. The extent and richness of the deposit depend
largely upon the number of favorable conditions enumerated shove
which are preseat in uny one case,

A similar statement may be made with regurd to replacement depos-
its in limestone.  Lode fissures which ovdinarily curry no pay ore are

180me principles conerolling the deposidon of ores: Traes Am. Lust. Min, Eng., Vol XXX,

" 1900, pp. Z7-176.
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fregquentiy conpectd with hodies of workable ore i lnwestone, e in
the Blacklmowk and Teon mines. T suell eases thee coneentrtion,
whicli it~ enabléd solutions ovdinarily capabde of depositing only low-
grade pyritic ore to form relatively vicle sulphide sses, has been
efivcted not so cleaviy by mingling of solutions as by the process,
probably i large part selective, of metasomatic displacement.

SOURCE OF THE ORES.

Fhee ores of the Rico diztrict were extracted from the rocks Iy
agueous sedutions and concentrated  wnder the conditions afready
deseribnd. To this, as in many other regions~ soarigraphic distueh-
ance. ieneous intrusion, and ore deposition have been genetimby con-
nected.  The ore-learing solutions umdoubteilly ewe wuch of cheir
efticiency in guthering, transporting, and depositing the ore constitu-
ent< to heatr devived from ieneons getivity,  That <ome of tlu= heat
st remains ix indicated by the thernad charaeter of the water is=uing
frow the west base of Nigwer Baby T 1 is possible, althoneh nor
vleawrly teiented, that poentatolyvtic: cimoations (L e meeons pro
ihets wiven off at high cenipeeaturey from the cooling nsses of intru-
xive monzoniteporpliv ey tray bave ineveased the chemieal activity of
the orvighudly weteorie water.  Bue the knowa porphy ey masses had
certaimly =odiditicd and probably o<t maeh of their initial beat before
the ores were deposited. Moreover, hwd poeumatolysis been an
cfficient factor in ore deposition, we <hould expect to ind the ores
unmiztakably related. both in genesi~ and position: te the porplivry
masse=,  No sieh close velationship i= apparent. anless the exceptional
ore hodies in the Atlantic Cable and neivhboring elaims may be con-
sidered = indicating it,

The actual chemical chareter of these solutions is not readily
determinube.  Theiraction upon the sedimentary rocks which usually
form the walls of the fissures is, with a few exdeptions, inconspicuous
: and often obscured by secondary alieration.  The presence of abundant
. calcite in the lodes of Nigger Baby Hill und of vhodochrosite in the

upper part of the northeasterly lodes of Newman Hillindicates that the
solutions contained carbopates. possibly alkaline carbonates.  But the
strong silicification of porphyry alongside of the Molauwk and Murviage
Stake fissures points rather to the action of neid waters. It ix possible
that the waters ascending in the lode fissnires were acid in charneter,
but were modified by mingling with descending waters, the change
from acid waters depositing quartz and pyrite to carbonate waters
depositing calcite and rhodochrosite corresponding in general to the
deposition of pay ore.
Egqually impessible of definite answer ix the question of the par-
ticular rocks and the precise depth from which the ores were derived,
. but it is believed that all of the rocks, particularly from the top of the
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Rico formation down, leeve cantribnged sonpeometalliterons constitnenis
to the ore bodies, not by ahe crrowly conined, seadeiie proeess
kanown = *lateral seeretion.” hut by the concentradion, in favorahle
localities. of materiads wisdedv deawn frome the rocke ot the distarbed
region. amd often veaching the point of their inal eposition aften a
'[‘()||||[l;]]||)||,l j|;|||’1|l~}' Jar t|l'!l!||~ far el :I.ll‘\’ YA l%]{l"_\ Ter Tue !'t':l(‘l!t'd
Iy mining opreeations,

That stoadi mpeunt= of dhe leavy etads are gt present widely
distributed m the vocks of the o vesion, even when the kiter show
no visible xigne of minerabization subseguent o teir deposition, is
shown by several of the chemienl il vses made for this report. Thaes,
the litnestone From the Forest-Pavroll mine atlinals faind trees of
zane and copper, Limestone from the Taurmn mine contains 208 por
cent of copper oxide wrd oot e cent of zine oxide, while smdstone
from the sime mine vields trees of lead and copper and vood per cont
of silver.  Fven the massive ovpsion from the fico- Aspen avine shows
i Tt teee of sone anetad precipitated By hvdeaeen salphids. N
ol the specimeas mdyzaals however, cionie From e vieinity of ore
bodiess sl the dztroluetion of heavy metals i <iilicient quamticy 1o
e revornized e an ordinaey chennieal :tll:ll_\‘r-ii.-&'i:- probubly conpeeted
with the formation of the neighboring ore bodies. There are, how-
ever, no known eriterin for determining whether wminnte tracees of
heavy metads found in sedimentary rocks are oriciml or have been
swhwequentdy introduced.

The, fornmton of the ore of the Athntie Calde and weighboring
claim= is evidently connected with intense contiet mettanorvphi=ne: as
shown by the paraerenesis of the ore winerals and their elose association
with garnet, wollistonite. vesuvianite, pyroxene. chlorite, d epadote,
The cuse of this metamoerphi=m i< not clear. 1t is probably traecahle.
bowever, to the intrusive mnss of monzonite hetwern Tron Draw and
Aztec Guleh, or possibly to some igneous mass which has been removed
by erosion.

GEOLOGICAL AGE OF THE ORE DEPOSITS.

The age of the ore deposits can not be determined from a study of
the Rico distriet alone. They arc plainly subsequent to the doming
and faulting of the region. but no definite date ix as<igned to these
structurey by Cro=s and Spencer. A tentative conclusion. however,
may be drawn from the similarity in charucter between the monzonite
of the Rico district and that of the Telluride and Silverton regions,
It may be assumed as probahle that the monzonitic intrusionx of the
San Juan Mountains and Rico Mountains, only a fow mile= apart, are
referable to the same general period of igneous activity. In the San
Juan the monzonite stocks cut the Telluride conglomerate (Eocene?)
and the overlying voleunic series. Their intrusion probubly took place
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in late Tertkwy time, Thiz relation tndicates that the oee doposits of
Ricorare voughly of the sume age g thaose of 1 San o Mowentine-,
l:l‘nh:lm.\' fute Tertiary and possildy extending inte the Pheistocene,

VALUE OF 'I'TE ollks,

The great bulk of the ore produced in the Rico distriet has been
shipped crude. or <melted in Rico without previons meclinicul con-
ventration.  Consequently the ore handled bas Seen of rather high
grade.  Ore worth abour $20 2 ton, such as was prodaced from the
Union-Carbonate mine, is considered v low wrnde.”  The ove or the
Enterprise and Rico-A=pen mines varied widely i ovaloe hut was
u=ualby vich,  Thus. during one vear, the average of the Enterprise
was 206k punees of sibver and 2 ounces of gold per fon. One cavload
from thi= mine éthout WY tons) was vadued at S8, 00k The aeneral
vange, however, appears to have heen gold. from 0.2 o ] ounee: sil-
voor, from Joo to 20 onnees: demd, ap 0 20 per cent: and dine np oo
U pereent. The ore from the Rico-Axpen and Newnia mines has
srenersd by boen of Jower grade than that of the Entesprise,

= of the oxidized ore from Nigeer Babye 1T was cieli i silver,
bt rurely carricd over 0.2 cunce of gold per tou, I B ere con-
tdining over 300 ounces of Zilver per ton was being shipgnsd in ocen-
stona) enrlonds.  Orve from the Hope and Cross mine s somerines
vivlded over 200 ounees of silver per ton in carload lots.

The ore of the Puzzle mine i= reported to have heen rich, but in
weneral the replacement bodies in limestone, such as those of the Black-
huwk and lron mines, are of relatively low grade. That from the
Bluckhawk econtained from 10 to 38 ounces and that from the lren
nine from 20 to 40 ounees of silver, with practically no wold,

An attempt was heing made in 1900 to rework the dump of the
Enterprise mine by concentration, but the mill erected for this
purpose was not in sucees<ful operation at the time of visit.

CARBONIC ACID GAS.

Prospecting within the Rico district is often much hindered by the
abundance of carbonic acid gas, which issues from nearly every fissure
traversing the rocks in the central portion of the dome. i is partic-
ularly troublesome in shafts, which become entirely filled by it. It
occurs in the Lexington, Mediterranean, and Syndicate tunnels to
such an extent as to render them inaccessible unless artificially venti-
lated, and & stream of this heavy gas was noted issuing from « fissure
in the Blackhawk mine. But it is mn the immediate vicinity of Rico
that the evolution of the gas is most abundant. On the west hank of

the Dolores River, on the Riverside, Smuggler, and Shunrock ciaims,

it issues in many places with » bubbling noise ioud enough to attract
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the attention of the passer-hy, and o seh volume as o sallocate
birds wod sl animals that venture tow uear, attraeted by the water
through which it exeapes,  Abont 300 feer upstremm from the Pledmont
bridee the witer of the viver i< kept in a state of violent eballition by
thie eseape of wus apparently from an east-west tissure. A ~imilar
copinus discliege constantly agittes the water i the bottom of the
so-gielled eras shaft,” o <hallow [rrospuet on the southwest slulw of
Nigrer Baby HHL O As shown by bore-holes on the Athutic Cable
chim and in the Rico-Aspen mine, nndergrownd  veservoirs of gas
exist under considerable pressure. In faer there s zcareely an open-
ing in the ground near Rico that does not ikl up with s and not o
streteh of the river between the months of Sulphar amd Horse ereeks
where hubbles of carbon dioxide may not e seen rizing throngh the

water.
1t is possildhe that the evolution of @es may Ineoa iinal neoritesation
of voleanie activite, and that its sounree Lesat cveat depth,. This view
i~ i hasnony witly the issue of thermal sater peos the base of Nigweer
- Baby LTl with the former sottatarie action indieated by the adter.
ation of the porphyey of Cadice Peak” Boe i ds alsa probable tat
earbonic neid s i< being continaldly prodaced by chemical veactions
at woderite depths, expeciadly e the action ol acid solutions o the
limestone,  Such a reaction is the tran=formation of Hmestome imo
wypsum through the agency of sulphate sobutions. observed in CU1L C
Hill.  1tix also conceivable that rephucment of Daestone by suiphide
ore i= snll }_*‘uillg un, g‘i\‘illg ri=e (o crbon doxide,  Bot thix i= not
very prodable, as the known bodies of lmestone have been fowd to
extend to less than 200 feet in depti. Delow them Hes guartzite of
supposed Devonian age, resting nnconformably upon the Algonkinn

rocks.

LANDSLIDES,

For full descriptions of the extent and ehuracter of the landslides of
the: Rico district the reader is referred to the chapter on thiz subjoct
by Mr. Cross ? in.the puper «o frequently referred to in these pages.
Mr. Cross believes that they were catsed by eartheuike shock.

They are of later date than the period of ore deposition, but have
an important economic interest on account of the hindrance which
they impose upon successful exploitation.  Thix ix well ‘ilustrated in
the case of the Puzzle mine where a body of rieh ore occurred in u
Iandslide muss which bas slipped down from Darling Ridge and buried
the former chunnel of Horge Creek.  All attempts to find the source of
this block, and the continuation of the ore body. have failed. The
difficulty of the problem is apparent upon referring to the geological
map (Pl. XL!} where it is seen that the whole novthern slope of

L Crowa itiel Speneer, loc. cit., po9is ¥ Lane. e, . Bd=Li).

22 GEOL, vT 2—)1 20




i ORE DBEPOSUES OF RICO MOUNTAINS COLORA DO,

Tarting Ridee is covered with fandslide material, The depth of this
nterinl is often several bundeed feetoand rock be plicce eann be reached
only by tunneling.  There is no means of Knowing how far the Puzzde
nis= b slid Byen if the original =ouree of the block is found afer
tedimes il expensive prospecting It i> by ne prens certain that there
will be any ore there, ' '

~<imiler difficalty is encountered in the Landsdide of C. 1 C. LI
which. s shown by the vavions mine working=, bas o maximun thick-
ness of severad ladred feor, To this case also adl of the ore thus far
fornl dmx been in fandslde mageriag, mid the main ore horizon has
never been Tound in rocks in placc, Feen it discovered it is by no
teaas eeriain that it would contain woriiable ore, '

=ik comditions of ‘(lllrst'lll'il.}‘ obiain over aconsiderable area noreh
ol Tlorse Creck aimd on the southeast spur ol lxpectation Mountain,
Prospecting sndertaken in these areas withont some realization of the
nature of the disturbance whicl they lave sndereone is aliost inev-
pably dowsned 1o disappointiment.

FUTURE OF THE DHi=1rnier,

Novattemgt to foreenst the futnre of the Bico Maountains as o mining
distriet wan be fully assared of <ucvess. The following views are. at
hest, deductions from plhencmena onty imperfectds understood, and
perhaps susceptible of different interpretation by others. Suggextions
wchvaneed after o few months” study of the region are not infallible.
and <honded in all ceses be considered in the full fight of local knowledge
and experience hefore being blindly followed.

I'rom the description and discussion of the ore bodies. it appears
that in the future, even more than in the past, the blanket aud replace-
ment deposits will prove of more bportance than the lodes. Tt seems
very doubtful whether, under the conditions of working likely to pre-
vail for many vears, the lodes can be extensively and probtably worked.
The finding of small amounts of gold ore from time to time in the
northwestern portion of the district leaves open the possibility that
workable gold-bearing lodes may yet he opened-up in this part of the
area, But the prospects of extensive future development in this direc-
tion are not regarded as particularly bright.

Ax to the blankets, it is hardly probable that. in future, ore bodies
will be found which will equal in richness and size those forwmerly
mived in the Enterprise blanket. But the extent of this hlanket i3 as
vet tmperfectly known. Followed under Dolores Mountain, it was
found to grow smaller and to contain no ore. This portion was pot
sccessible in 1900, but before exploration in thix direction is aban-
doned it should be carefully determined whether the hlanket, as far as
prospected, still contains the pulverulent residue which testifies to the
former presence of gypsum. If it does. then it would appear that
there is still a fair probability of bodies of vre oceurriug to the east of
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those hitherte worked, On the sonth the blanket =0 without mch
doubt, cut offsand, ax Cross amd Spencer estinnte. has been droppnel
abant 250 feer. The chzoces of finding hodies of are i this down-
threwn ]ml'linn of the blanket ean be ilecided ml|‘\' |l_\' i |(r1n\\'i|'t|;_1'l- of
the ore hodices Iving inrnediately north of the fuult. 110 these Tecame
impoverished hefors the fanlt was reached, the probahilities are that
the hlanket ~outh of Deinlwood Gadeh is na heavily nuneralized. The
veneral indications, dison from mine maps and other sourees, poine to
such impoverishment. But accomling to ofher accounts vich ore was
found in the blanket up to 1he Tine of the fanlt.

The ocenrrenwee of the New Year blinket shows thar thess iz at
Jeast one eontaet 7 helow that of the Eaterprise, and probaldy odhers
exist hepeath the porphyvev, They wee of difforent chaeactor, how-
ever, treng the Enterprise blinket, e = probablde that thev contain
ore at their intersection by the Jodes of the Eaterprise aad neighbor.
ing mines, but it i< likely e be of bower grade than that hitherto
worked.

e OO 1L COTHU the Dok t-ore has thas T becs fonnd anly o
the xouthwest zide ol 1l Blackhawk=1"igeon bl 10 is protmble
that the corresponsingeg fla i the portheast =ede ol 1hi~ Goadi=hesnre
are alsomineradizal, They may nor be axidized, bowever ol o his
csese would e of bow erilde,

Considertng, tinally, the replacenient deposits in limestone, we tind
that they bave been only partially explored. As pointed our en page
572 the Bhwkbawk mine has exploited only one of severa) hadds
likely to contain ore. The Devonian imestone nerth of Rico, and
extending enstward under the Hermosu Deds, bas boen anly super-
ficidly prospected. and no attempt has been niede o determine
whether it Jus heen extensively mineralized by the Smelter and =outh
Park fault fissure~' 1t must be said, however, that the outlook for
finding continuous hodics of high-grade ore in the Devoninn lhestone
is not regarded s particularly encouraging.

It seems on the whole that the future of Rivo i= dependent moge
upon the possibility of working large bodies of low.gende pyritic ore
than upon any other fuctor, to which should perbaps he added the
utilization of the spbuleritic ores for the production of zinc.  Abaun-
dant low-grade pyritic ore is known in C. H. C. Hill. along the Bluck-
"bawk fault zone, in the Iron mine. and elsewhere, Unless sueh opes
can be successfully worked, Rico is hardly likely to expericnee any
permanent revival of mining activity, although small bodies of high-
grade ore may continue to be found for some time.

But it is desired agnin to emphasize the personal and fallible char-
acter of the foregoing conclusions. The reader.is referred to the
facts presented in other portions of this report.  From them he may
draw his own independent deductions.

1 See Crosd el Spencer, loc. cit:, PP, 120-123,
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DETATLEDR DESCEIITFIONS OF INDIVIIC AT MIN RS,
MINES OF NEWMAN HILL. AND DOLORES MOUNTAIN.
ENTERPRISE MINTL

Netuetd dosn . —Thix. which lus heen the most prodaetive anine in the
district, i+ straated on Newman FHill, about half o mide sontheast of
Rivo, and aboat 4o0 feet above the town, I is rewehed from Riceo by
wowagon rond, and by aoshort spuee from the Rie tirnnde Saathern
Raibroud.

Literatire wtud Jistory —Vhe Eanterprise wine has been deseribed
ereat detail I Jobin B3 Farish® and U, AL Rickard.® eaclh of wlusn had
chargre of tire development of the mine at ditierem tinmes. o wrote
with the advantage which sneh experience gave. Sioee theiv deserip-
tions were ptished mny of the workings letve bhecomre tmecessible,
and all of the Tavge stopes b the <ascalled = contuel 7 mve Teen altowed
to cuve ine Conseapuently the present aecotnt of the miine i~ adebred
to these olimervers Tor wany faets which 3t i no longer possibie o
verify.

Thee followine lostorical weeount of the discovery aad developnent
of the nene 3= extracted from Rckaed’s paper:®

In the sprine of 1SS1 DPavb] Swickbimer, Tarick Caing andd Liin Cande <ouk a
At S5 e cdeep npon teie Fiterprize el on Newan L This work was
utwlertaken not wposs the evidenoe of ore, bt in the expeetation of cotting the cone
tinuation of the veins suceessinlly worked in certaim cliims further zomb. owned by
thee Swammsen Gold and Sitver Mining Company. Withowr entering inte o derailed
dhezeription of the geclogical =trocture of Newmam Hill, ie = nesessary, ine order to
make the carly story of dizeewvery cliar to tha reader, (o say that the e tock
{=nndstone upl Nimestene s i< overlain by dridy, throogh which shadts nms penereate
Inetare reaching the ore-bearitg fornation. The veins do s eeach the poesent zur-
i, sve inthe Guwee of the Tnelslip where Flarey Trving fing deteensd them, The
three owners tbove pentioted] traded their claim o George 5. Bardow for 2500 worth
of lmuber.  Barlvw continned the sinking of the shaft 1o adepth of 146 jert. (nan
adjoining claim, mamed the Songbird, another miner, A. L. Wagrener, sank a shaft
to the depth of 208 feer.  The latier penetrated through the drih inro dine ahade;
but the Enterprize shait Jid not at that time reach the troe rock,  Both =haft= got
inte very wet ground. In the wmeantime the Swansea workings were reported to b
impoverished and, finally, exhansted of ore. It was also said that the veins dil not
extend northward; but the real fact was that eross veirs had faulted the ure-bearing
veins in a8 manpner to be remdered clcar later onin this account.  Newman Hill was
discredited, and carly in 15853 the Fneerprive and Songhird shafts were abandoned,

A vear later Larped and Hackett resumed work in the Swanzea levels, and by
were accident discovered thut the veins had not come to an end, Intt were simply
dislocated. They provecuted development, proved the contituity of the ore, and
manbe large gshipruents. Their suecess induced Wageener and Barlow to relocte
their abandonesd cluim tate in 1856, Bt neither of them hald any capital. and they

10 the ore depesits of Xewomnne FGIL neat Rieo, Codie, Teews, Colo, Sei, B Vol IV, T2, g 151-
14,

T The Enterprise mmime, Rico, Coloc Trans, A Jost, Min, Eng., Vol XXV IS0, pp. tik-gs,

T Lawe. il rp. W09=912.
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werc Utabde e overenme e iu-;l\'_\' feow oof waier. b Dreeomlbwer, 18800 Trioo!
sSwickhinsr bomght vt Wagreener s intere=1, aeting ot knowbhadge obidied s lile
workitee i the Swansea e, which hoed sistied im thar the veing st esiened
it e Enterprise sond somzsbied chime Ta Marely 13570 e recmmmsenecd tine
sinking v the Fnterprt=e <hait, T Mo be sequinesd cnedadi ol Barlow™s interesg,
L July 1lae wignblass was tepdace] with asteam emeine aml o paonpe A this i
Larnesd o] [hwekett weredrivines eapddhy northowand ! threatened suoen vrench
thee bemtdaey separatioe thaie termees o than of Swickbireer amd Bardom,
Undess the e farter sueceeded <aon i finlinge o vein in plage, sooas 1o permin
valbd fewsitions, the cldms conld Be speces=biy disputesl. They thercefore harried
Uhe sinking, el e spive of Land ek, fooeds of water, and a0 general lack of expueri-
enee, they strnck ore oncthe B of Unetoiae ar o l]i’l‘”] ol 2 deet, The first REUTRS
wive 21 emrners of gobl and S1E Gugies o silver per i,

Thiz o wis 1 oot thick, sl fomed pact of a0 tlae jode™ Tnothe lighe of hader
deselapunents this deseovery b kpown to e bee g plece of partenlar good Geetan.e,
St ore by ever fonnl

for the nups of Beaday prove that it wie the edee o the i
ot Newanaet BN, sl thaat s shaft pot sboway 200 et farther east woulid have miesed
it Thix was the et ovidenee of Hhe existeree of @ iat ore degersit,. Swickliner
thomaehe e first thar 1 wies serely wordl n the Enterprise—an adinost vertieal wein
11 was, however, soon provasd |r_\' thee werkings o beeos henleded formastion, eaniorme
ahbe o e inelosioge commtry . The shadt wes sk G0 Geet hebow b eontel,” ol
adrii was rion westward sl the mereased secpage of water inctlie Gllowing s
|1l‘n\--l[ toor ety T thies [IIII|||-:IIII1 el work o }n' comtined Do the vontaer, g
July alee water dimdnizhedl, sbeiiting wae pescape el i disistoata di=tnee of s
Fret senttliowarst of the slendt, the Erterpeise vein was a2 Jast bitereeptal. Theore v
At inehes thick amd assaved 52 oanees of woliland 2350 aunees of silver pee wan.

In May, 15090, the Sanghind amd Eoterprise oones tmretber witho el adjoininge
property, were acquired by the Enteeprise Mining on

According to Rickard the workings in 1396 hadl a total lengtiv of S
miles. and had vielded ore of the gross value of 33,500,000, Tichane,
100, the workings had attvined an aggregate length of 27 mibes
aceording to Superintendent Perey =0 Rider, and the total output Tud
risen to about L0000, The laree fcrease in the extent of
workings and the proporticuadly smudl inervense of the output are
steniticant.  The known * contact ™ ore hodies had been worked out,
and in 1900 active mining for the tinne heing had practically ceusd,

¢ wuntry rock.—The country reck of the Enterprise mine consjst= of
sandstones. shales, and Limestones of the lower division of the Heview:
formation (Upper Carboniferons) ax described by Cross and Spencer,
The total thickness of this divizion. exelusive of the porphyry silix, ix
estimated by these writers at ahout 3uu feet, the Enterprise ore hodies
oceurring nearly midway hetween the top and bottom beds. The
strata. as exposed in the Enterprise workings, have a general strike
from N. 60° E. to N. 73° E. and dip seutheasterly at from 109 to 15=,
Local irregularities, however, are not.uncommon, and the beds fre-
quently dip to the southwest, as in the Group tunnel near the Enter-
prise vein, or even to the northwest.

Scveral partial sections of thesc beds bave been measured and
described. A generalized columnur section is griven by Farigh ' in his

b, ik, lig.d
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paper adready et and s twe pensared seetions were published by
Rickard.” from observations i vaises tows feet aparts while w thivd,
observid i the vietnity of Jumba Neo 2 veing nenr raise 13, and pui
lished by Cross and Spencer. iz reprodueed Delow:

J_(‘(‘l‘_'l‘-;"if et .hiuh’n- _\I-u. 1‘-‘;;:_ ]‘.‘nh‘r‘;u'a‘,\'»' .!Hf-nn‘,

Top. Vi
7o Shale Dlack, somewhbat broceineed _o oL e Cesms it I
G Captaet,” vonsisting of gray pilvesudeno marly waterial, sometioes 2ieo.e-

wvedess, and gometimes stedilied, frogquently impeeennted with silica, ol

varving in thivkuess from o 2 et b
S, Litoes
as ()
4. Blaek, tiz=ile =hale with vccasional lenses of mray sondstone ine the upper
[ 1L SR e eaes aeeeeaaeeiaiaan aeaaeeaaa IR &
3. Liteestotue, siiilar 1o the short lime,"" bat very Blaek with mmsh veine of
GUATTA L e e e m e aictesaraaaaan O A
2o shale, ok weay inevdor L e teasaraaane e aaaaann P I
I LT £ YT dsammmanennn et s~
LR 1) e FUU et erreaareae voon

No partiewdar agrecorent ean be treed o e sequence of e dueds
in Rickards two seetions—un fact of which e nakes vather toomach
in iz kater disenssion, az will be subsequently pointed ot Perbags
paarthy on aecount of an obvious lack of prrecision in his use of hithe-
logrical terms, neither of his sections shows any recogmizable agreement
with that of Cross and Spencer.

T'o seenrea clear preseutation of those features of suatigraphy whiech
are essential to an understanding of the ore deposits. a single <ignin-
cant bed nay be chosen ws a local dation pinne, and the steat above
s below it brietly deseribed.

The signiticant <tratum selected ix w bed of limestone, the Bunitiar
“short lime™ of the Rico miners,  Furish =avs of it

It iz I;L gra¥ish deposit, varying in thicktess from 13 10 530 juches, wand oeenpies
throughout Newman Hill the samne stratigraphicil posicion with reference to U
other beds. From its close relation 1o the ore depuits, this band ix Jocadly known
as the “ conwact fimestone.”’ It iv inclosed Tihween wwe Javers of aryvillacenns <hale,
which are, however, guite different in appearsnce. The overbving sueatin i= i soft,
comminuted, drab-colored shale, varving in thickness from 6 e 2 feet.  Thix laver
forms an impervions shed to the suriace waters vircuinting above it, thns leaving thae
wine workings betow comparative dry.  The uncdlerbying Twal i~ o black, Saely Loni-
nated shale, from 7 to 12 feet in thickness, which rests upeen the zerics of alternating
gray sandstones and drab and greenish shales. *

Rickard,? ﬁnaing that his sections failed to show stratigraphical
agreement, flatly denies the above-quoted statement of FaPish as to
the persistency of the ““short lime™ and its superior and inferior

1Loe, ¢it-, pp. 914-915, 2 Loc. ¢l 1. 151, ¥ Lawy, cit,, p. 914,
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slutles, Toe ghits b i o evror. Wintever nsgy bt o the <ind-
stone~, =hadea sl iestones above or below the Senmeant strdm,
the peneral deseription wiven by Farish s essentinlly trae for ahat
portion of Newiman FHILin which T the working of the Enterprise,
Newan, aml Rico-Aspen mines, o fuet, Rickand imsell oncsei
senpenl pageet <peaks of the " contaet ™ as ocenpy i amd possesaing o
gencte relation tooge definite-stratigeagphis horizou,

Fhie = <hore lime ™ o contact Bnestone ™ s o Beheegray, comnprct,
ane apparently anfossiliferous Yanestone, T elfepvesees Provle with
cold webdl Bne 1= pretbbe shightly magnesian, Tt is esily fracteed
by movements of the rocks, and iz fregrentiy fnoersed by veindess of
quartz, 1 is sonetimes speckled witle very minnte ceestals of pyrite,
Jis average thickness o= perbaps somexwhat Jess than iadieated by
Favi=h. a2 it <omctimes thins out to 5 oor 6 ineles, abtiioaeh 30 never
whobly disappears,

Below thiz limestone be the shales rveferred 1o by Farvish wowld
recordisd by Cross and Spenver in thepy seetion. Play are interealaned
witl thin beds of sandstone, which may frogueativ e foltowed yudl
they wedge out. Thus the proportion of shale 4o <amdstone varies
From peint 1o point. abthongh  the <hale was nowhere Tonnd o b
enlively shaenl, Passing downward in the strmderaplie section the
shutles beeome less sdnmdant or more servennerons osd aa depth of oo
feet below the =hort Time™ fine-grained. greenizh-gray sandstones
prevaibl. in moderately thick beds. with a little sunly stade and an
ocenzionnd hand of limestone.

Immediately above the stratum of = <hort e ™ occurs the se-ealled
“eontaet.” which will presently e more Tubly deseribed, 1t varies
o thicknes~ Fronn 2 o1 3 feet up to 200 Teet aceeording ta Farish, and
pit=ses with no vers sharp line of dengreation o an everlyving bed of
black «lny <lmbe.  As far ax known, thiz shade i never abseat. ol
expericnsee has tanght the miners to avoid catting through it, as when
once pierced it i= not only exceedingly ditlicall to vetain by timberiong,
but. the opening gives aecess to abundiant descending water, to which
the shulv in itz intact condition presents au imperviows barrier.  Owing
partly 1o this Fact. there are at present no opportunities for =twdving
the beda aliove the shale. They bave heen pencteated by several hafes,
but these are invariably fined with timlwer.  According to the accounts
of vatiou=nen who have worked at zinking these shafts, the hed=above
the durk shude are ehietly sandstones. wand are so soft and broken as to
he easily worked with pick and shovel. My, Cornelins Williuns. for
many veurs foreman of the Enterprize. stuted that in these soft over-
Iving hed= the thin sundstones and limestones ave all more or lesz
shattered snd displaced. In the few instunces seen, where the top of
the sliales had heen exposed, the overlyving rock was a =oft xudstone.

VLaws et e Win,
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Finaliyv. the surfiuce of Newman Hill ix cloaked to vaeving depths up
to abont 300 feer Ine Pleistocene wash, which eftectually conceals from
view most of the Lower Herinosa rocks.,

toneral clotpnctor or op bodies, —The ore of the Enterprise mine
oveurs in two forms=~in almoest vertieab fissure veins. and in nearly
horizontal aesses in the =o-called > contact.” or blanket. immediately
above the short Baee” which may be aalled for convenienee of
deseription. the Mot Popostonre, The latter ore masses are genetically
comneeted, not only with the productive or * pay veins” bhut also with
another =et of fodes, Joeadly known as “eross veins" und generally
harren.  Various naotes have been given to these two systems of Jodes,
most of them sowewhat abjectionable in that they invoelve eertain
asstimption=. or lay stress on more or less artiticial distincetions.  In
this report the = vertieal pay veins™ of Farish, *verticals ™ of Rickard,
and T pay veins T i the bocal vernaewlar, will he referred to as the north-
esterly vedos, Teom the fact that their courses fall in the northeast and

Frs, $4.=I[Hngamatie loneitalind section thivagh the Gomp tonnel, ENerprise mib.

sonthwest guadrants of the compass. while the  eross veins™ for a
sintilar veason will be spoken of as the northwesterly todes ov reins,
Development.—The mine is worked through a straight adit, known
as the Group tunnel. ahout 3,000 feet in length, with u course 8. 57°E.
This tunnel liex wholiy beneath the Enterprise iimestone and conse-
quently nowhere cuts the ** contact.” The latter isa little over 200 feet
above the tunnel near its mouth, but is brought down hy faulting,

"and by the general dip offthe inclosing beds. to within 35 feet of

the tunnel at itz breast. "The tunnel’s course is such that the principal
northeasterly veins are cut at ndarly right angles. The general rela-
tion of the Group tupnel to the lodes and *“ contact " is illustrated in
the accompanying =ection (tig. +).  As shown by the plan of the Enter-

- prise workings {(PL. XXXVI) there are at least cight important north-

easterly veins which have heen worked for ore. ‘These ave, naming
them in order from the tunnel mouth, the Swansea, Kitchen, Enter-
prize. Songbird, Hiawatha, Eureka, Jumbo No. 2, and Jumbo No. 3
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AN ENTERIMU=FE MINE. 138
veins, The development oa the Todes mereby extends for anore than
s et hetow the hlaaket linestone, beine practioadlv coutined o rwo
levels, one known s the Tunpel bevell and oo o biowdved feer ahove
it. known as the Poesfoot bevel Tmnnsdiately above this limestone and
following the dip and sndulations of it~ uppwy surface. s wmost intri.
et nd shinost entively ievecular whyrinth of drifts and stopes known
i~ the “eontuet ™ \\nllxlll“'- tsee PLXXXV]L

Conneetions exist throngh drifts with the workings of the Newman
andd Rico-Aspen mines, aml also with the surfuce through the Laura,
=tudey, Jumbno, and Enterprise sheft<, and an air shaft between the
Liawrn and Stanbey.  OF these, the aire <haft only i now Kept open as
il lll:l““’:l‘\‘.

Nopthoasterdy Bades,—=These ave nearly vertieal lissuee veins, wsually
of swdl 2ize and of very simple type. They rarely exceed 18 ine S
in wildl, and the xverage i< probably about 6 inches.  Ax o glanee at
the amap (PLXXNVD shows they are neither straight nor paradiel.
Therr _l,:“c'.ln'l‘:ll courses are s foljows: .

Frarrpacs s aowticeesteiti veiies e Flyek r'p;'!‘.\" wetipor,

Vein, veinern ] S ITiR,
P L CoONGIs
LT I T S N.ane 1
Enerprise oLl AV T O
sonehind UYL N.4T0 R
Tliawatha ..ol NoHE )
Foeekao oo N |
e N 2oL N E
Jueeboy N 5oLl ASHLE
Besidex these are the Newnmmn and [utersedinte veins, whieh have

heen worked to some extent, and muny smaller veins that bave not
proved worthy of development. )
The northeasterly veins ure so nearly vertical, have been exploved
through so short a vertical range, and in that distance have frequently
shown such varistion, oreven reversal of inclinatiou, that direct ohser-
vations of dip angles in the workings now accessible are usuoaily of
very little value. It seems to be fairly certain that the general dip of
the Swansea is northwest at an average angle of 73° to 80°. The
Yumbo No. 3 for about 80 feet helow the Enterprise limestone is on
the whole practically vertical where seen. Below that it bas a decided
dip to the southeast of T0° or 75°. The other veins ave all nearly -
vertieal, but whether the average.dip in any case is southeast or north-
west can not be eastly decided. The map of the workings indicates a
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steep southeasterly dip for the Jumba Noo 20 Eoveka, and Enterprise
veins, hut throws no eleay licht on the Kitcheno Songhind, and Hia-
watha veins,  Rickard states thae > the Songiivd dips west Hatly 07
but in his general seetion® he shows the Songhird fivst dipping north-
west and then turning and dipping strongty southeast. Thers are
other discrepancies in his deseriptions and diagreams which deteaet
from their wsefulbess®

For all peaetieal purposes it i= perhaps suflicient to consider the
veins ns nearly vertical on the wiode, with fregquent. vaviations to
vither side of the vertical pline. With all save the Swansea and
perhaps the Kitehen vein, these departures appear to @ive steep south-
casterly rather thau northwesterly dips.

The fissures in which these veins formed were opened by very nrod-
erate fanlting, which <o far ax observed was normal in charaerer. No
ease lis been noted in which the vertien] displacement is over 1o feet,
amd it i~ generally mneh lexs. [n most instances the fanlting has
thrown down the heds on the southenst side of the fractnre. Accord-
ing to the unpuldizhed observations of Mr. Tower, however, the
fidting on the Songbird and Jumbo Noo 2 veins resulted i deop
of the heds on the northwest sides of the fissitre of from 50 7 Teet.
Owing to the condition of the \\\'nl‘l\'ill_l_:‘s. there wias no opportunity of
verifving these observations in oo, Rickard's detatled trnsverse
sections! make both the Songhird and SJambo No. 2 veins dip to the
northwest and show normal fandting. thies agrecing with Tower and
with the general rule of the faulting.  But his general section, u~
already pointed out. shows these veins with i general southeasteriy
dip.  Whether one or other vein aetuxlly dips to the southenst or
northowest. it mway be safely nssumed, b the case of veins so nearly
vertical.sued where normal faulting is often plainly showa, both on the
principal veins and in small styingers in the country vock. that the
stresses which orviginally opened the fissures were such as produee
normal, rather than reversed or thrust faulting.

In the nature of their filling and in vein structure, the northeasterty
fissures resemble each other closely, so that the description of a typical
vein will apply with little or no modification to all the others.  Such
a typieal vein is the Jumbo No. 2. This. us well as the Eureka, Sune-
bird, and Jumbo No. 2 veins, has been graphically deseribed by Rick-
ard?® in n series of sketches made from time to time as the develop-
ment of the mine proceeded. T'wo of his drawings of the Songhird

R | S

' Loe, eil. p. ™7

tLoc, cit., p. 974, Fig. E.

YFor exanmple, o pp. 919920, he states that the Euterprise, Jumbe So.o 20 Jumibo Xoo 5 and
Hinwathe veing al) dip northwest, while the Kitchen, Swaieca, amil Sobgbind voins dig seatheeeag [
this caze the words northuest and soutivret shotb phuny b Dratsosed,

+ Low;. cit., higw. 35, 4. amd §, pp. 920, 921, and w2, ’

* Loe, civ., Ogs. 3-10,
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and Fareka are heve reprodnesd as s, £l 40 00 order o show
the ehireter of the veins, d for the reason tat good cxposnres are
no lonper visible.

The Jutbe Neo 2vein was aindied in 1900 a1 sevorad potn~ in e
drifts aud stopes s temtine novtheastwmd frons the Group mnned 1o
the Lunra evos< cut. South of the Gironp tunnel the possession of 1his
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Fins gnndetone, oo gamddone, Rhodorhrosdte, Qunrtz,  Blende and galenn,

Feai 45 —==eetinn setens Dhe Soighind vein (allee T, 0, Rirkand),

vein was formerly disputed by the Enterprise and Rico-Aspen com-
panies. The bulk of the ove was extracted by the lutter, and is
reported to have bheen sometimes over 3 feet wide nnd vieh in avgen-
tite and other high-grade silver nunerls.

Northeast of the (iroup tinnel the vein is usually o =olid tabular
mass or plate of quartz, rhvdochrosite, and ore (see P XXVIIL ).
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It ix wenerally be=s than 14 inches in width, and <= a ruleadherent
or frozen to the wall= of the fissure. =uel ore i alway= Iaoded, and
the colors of the componeut minerals render this stracture waeually
striking, s~ may be very imperfectly seen from de illustration. Pl
NXXN.  Burt, while striking and beantiful on fresh exposres of the

{

Sandstooe. Sundy lime.  Line- Rhindo- Quartz. Zinc blende. Crushed
e, chrosite. ok,

Fli. Abmmection neress the Enreks vein pnfler T. A, Ricknrnl).

vein, this banding is hardly so regular as Rickard’s drawings indi-
cate. Individual hands can rarely be followed far before they die out
or coalesce with others. Nor does the succession of minerals from the
walls in toward the medinl plane of the vein follow any observable
regular sequence. Usually quartz wax first deposited on the fissure
walls, but often rhodochrosite was the earliest minernl to form. The
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ore minerds, gadew prrite, chabeopyeeite, ol sphalerites ocenr anall
portions of the vein, but tend te he mere abuadast b the idilie.
There are usadly sumerons <mall vogs along the medial plane o the
vein, wind in these ocear the vicly silver minerads proustite, areentite,
stephanite €24 wnd polyviasite, and seceazionally free gald and silver.
wlhich form the richiest ore. Sometinges there e other planes of
vues or sttures o the veing bty s rudes the medinl one only earries
Fich ove,

Mot of the banding as far as ohserved, i~ depesitional, i e, cons
stitates true banched straeture rather than vibdan strocture,t The
minerads uve been deposited in ancecssive more o lest rvegular
crusts on the fissore wadls until at kst onlyv o mareow ereviee was ety
alomer the wedial plane of the veincin which tee eivhest ove was finally
deposited (2L XXX But the deposition wis not entirely a simple,
wninterruptd procesd. There s anmiztakable evidence, not oniy
along the wnbo Noo 2veing bt also in athiers of s el tha the
fis=ure alter leevine hevn w hadly or partly illed with oreswas reopened,
u=nzeldy next o ome walls miul the openiog sesin 1iled Tee Freshodeposi-
tiene s T s conbid be determined, this iccer Bling sdway s consist-
of nearly bieeew white queirtz carryiae o little paorite I ~oane prats
of the lix=nre this veopenine and redeposition ook plaee s lest twice,
Other portions show no signs of i I was sonestimes connected wich
the dacal development of ribbor stractre o a0 smadl seale gsee 1L
XXXy

Thus fur the Junbo Ne. 3 has been deserilad s iasaree vein of the
simplest type, But it does pot adwavs retsin this eharacter. It s
somtinues associated with parallel sheeting of the countey rock and iz
then apt tosplit up into twoe oF newre <teinger=. Thits stracture s well
shown at the nerth Ineast of the 1ae-foor tinternwdiatel devel, pear the
Laura crossent. and i= iflusteated in fie. 40, paee 2370 wheeeo it will be
noted. the vein dips localiy to the northwest.

The churncteristics of the vein o far deseribed are those which
obtain above the Tunnel level and below the Eaterprise limestone, o
all the northeasterly veins the ore at n certain fairly constant distance
below the Enterprise limestone hecomes oo low grade to pay for
working. The veins continue downwurd wind carry pryrite. chaleopy-
rite, sphalerite. and gulena, hut bhe vich ores of silver which made the

upper portious profitable are no longer found.  The depth at which”

this. change takes place is apparently not dependent upon the topo-
graphic surface, but is related to the so-called ** contaet ™ resting on the
blanket limestone, and with reference to the latier is verarkuably small.
The relation of the lode pay shoots to the overlving blunket is shown

tFollowing Litnlpeen.  Sve gold-guarz veins of Xevidn 090y apey veenss Vadley, sue Seventecnch
Ann. Hept, U. 5. Geol. Burvey, Pu. 1L, 1896, p. 1.
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Are VerY numerotks :nui ke ent oat f'l'vqllvnl mitervids 1-‘\' the 'n-n_-_:‘
northeasterivieifes. Butunles< the northwesterle sebniieselr dreifred
upon, suel expesures are not sflicient o give the seneead vonrae aml
dip. nor de they permit the certain tdenttietion of oy given north.
westerly vein from onedlrift ro anothey across nuknown weonnd, Sueh
wlenttfieation i~ readeved wore ditieult by the simikdiy of these veins
and their frequent ocearrencee in rroups or zones,

Onee illl'nll'l:ml Zote ot II(H‘[I)\\'I‘&[!'I'I‘\‘ veins, with a generd strike of
Nov W d an apparent easterly dip fies just east of the Jong
crosscut on the 10o-foot level passing st of the Enterprise <laft
antd eros<ing most of e novtheasterky veips neardy at vicht angles,

Another prontinent sorthwesterly lode is that whicl Rickard® has
represented as faulting the Hiawatha and Songbivd veins, Thix sane
fissure his bren followed apparently in the Kitehenr erossent, between
the Songhivd and Swisea veins, Toward the southenst s conrse aaud
idemiheation wre eas cortaine 11 profmbly forms one of o groop of
northwesterly veins whicly erosz the Juanbo Noo 2vein jost northensr
of the dine of the Groug tennel and excend <outhessterly tovaed the
Vestl shaflt of the Bier- Aspen minee,

A thied steoner northw esterly bode erosses the north deifc on haombo
Do, aabowt 450 Feet northeazt of the Group el This fiasure has
been followed by woerozsent fromn the Jumbeo Nao 2 vein to withing 2o
feet of the iawarhu, sl appenrs to be identied with o strong lode
crossing the Enterprise drift north of the 124 paise. :

A fourth prominent northwesteriv lode, bavinge o nearly nortle wnd
south =trike wsd casterly dip of nboat 45, crosse= the Furela vein
about 30 feet northeast of its janetion with the humbo Neo sl and s
well exposed in the Baur crosseut,

Bexides those mentioned are many other veins heloging 1o this
srstem. some of which will he referred to when the relation hetwepn
the northensterty und northwesterly lodes ure desepibed.

The northwesterly lodes vary greatly in breadth. from a mere veinlet
or “senm” up to 2 fect. or, according to Farish.® 3 feet.  ln the
charucter of their filling they show, with two or three exceptions,
g marked diffevence from the northeasterly veins.  They consist of
white quartz, with rarely a little rhodochrosite. ‘Fhe only metallic min-
eral usually obscrved in them is pyrite, which may carry a trace of
goid and a few ounces of silver, but is not regarded ns ore. A striking
feature of all these veins which were seen in 1900 is the shattered and
crushed condition of their quartz.  This can nearly alwavs he picked
down with perfect cuse and is often reduced to a white powder—
“sugur quartz,”  More or less gouge, formed by the attrition due to
recent movement. is rarely, if ever, absent and nmmy constitute the
greater part of the material between the fissure walls,

1 Lo, vil., fig. T8, p. 3. ' ¥ Low. ¢it.. p. LB
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Like the northeasterly veins, the northwesterly dodes fave been
formed with the aecompaniment of stight fiultine, The greatest ver- '
ticul displucesient recorded has been 25 feet! but it i generadly aeh
fes~ than thiz and may be only a few inches. To the case of these
lodes it i< immpossibic 1o say how much of this wmevement his taken
place after the original deposition of the quartz. Hix the alwebrae
sutt of all the approximately vertical movements sinee the tis<ure was
firet formed.

Relutivn or e wrthesterly 1o the woethessterly Todes.—It is not

) intended  here to aliseuss
‘5/// U&v‘v‘ thix relationship. concerning
whichverydifferent opinions
lve been held. Tt merely
te present the fact< upon
whicl vests thewore wenerul
treatinent found on pages
268 to 272 of this report,

[t has been fonnd that in
following the northeasterty
lodes they are frequently
leeat ot at p(li!l! whore crosscd
by o northwesteriy Rssure,
It i commonly assumed by
the miners that the former
vein i faulted by the latter.
In such cazes the ore-beuring
vein is ent off sharply by the
barren northwesterty lode,
and by drifting to a greater
or less distance nlony this
barren fissure a vein is usual-
Iy found which iz regarded
as the continnation of the
faulted lode. A notable case
in point is the bebavior of the Hiawatba vein on the 100 level, about 350
feet northeust of the line of the Group tunnel. At this point the
Hiawatha, on drifting northward, was found to be cut off by u strong
northwesterly lode. Rickard’s and Farish’s interpretations of tbis
feature and the steps taken to recover the faulted vein are shown in
figs. 47and 48. According to Rickard, the fault has resulted inalateral
separation of about 173 feet in the case of the Hiawatha and of con-
siderably less than 20 feet in the case of the SBongbird, both nearly ver-
tical lodes. It will naturally be asked, On what basiz are the sup-
posedly dissevered portions of a vein identified on opposing sides of a

Fru., 47.—Kelations of Elinwathn, Sanghird, and Enter
" prize veins, ns inwerpreied by T, A, Rickard.

1 Farish, Joc. eit., p. 187,
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fanlting northeasterdy dssure . Homay e answered thal vt only are
Ho eertain ertteria Krown where oeenr so uany el vertieal veins
of like churaeter, but that in <o cases obviously incorrect plentin-
entinns bnve oo macle, aod e Telieved in by the minees toaday,

Thee =wumsei vedn, as seen on thee jrg-
ferrt level, about 3000 feet northeast of
tin Ciroup tnanel, = ent ol cll:tl']rl}' hw
anorthwesterly tisswre ol agysoently
faulted, with a lateral sepuention or ofl-
~el ol about 20 feet, The Gdiing veein
dips aorthenst at an average angle of
abnt Tooand esrvies a litthe fow . eaede
o, CThis ore. however, = a0 hreccin
cotisiating of fragments Tromn thee Swan-
~ea venn, vetented By Isoeeen white
quenctz, This faoleis slown o plao on
FLONNXVL

At 175 feet north o (s Iil'-'llll

5 tunnel, on the fasfoot level the daobo
Fle ds=Relatione of Tiawatha a0 NG S vein s ent by one ol the promionem
LR L SR T [T TN BT S PO I PO A P B .
Frrriali northaesteriy lodes previonsiy men.
toned. and B apparemly faubied, s
northern continuation being thrown ot the hanging wall,  From this
point northward for adistanes of S50 feet (o the supposed junction ot
the Jumbo No. # and the Enrveka veinsg very little good are was fond,
Asshown by the sketeh plane e, 400 the veins in this portion of the

Fic. 49.=&keteh map of a portion of 100-écns Level of the Enterpeise ming, showtog probabbe relaliong
of the Jumbo Ko. 3 and other northeasterly veina (in light lines) to the northwesterly bales (B
heavy lin_ea}.

mine show meny complications, which can not be wholly unraveled with
the extent and conditions of the workings as they are at present.  There
are at least three nearly purallel northeasterly veins known. any one
of which may be the actusl continuation of the fissure known farther

232 geoL, PT 2—01——21
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south az the Jumbe Noo 2 vens A the point marked - in tenre 445,
the vein 2—d, zupposed to Ine the Jumebee Noo 5, swing~ abruptly north-
west and folows the course of w northwesterly fissuee from . o 70 and
possibly bevond.  Thix <udden change of the vein from one tssare 1o
another was noted by Farish ¥ and was congidered by Thckard © as an
instance of drag due to faulting,  Neither ohserver appears 10 have
bheen gtriefiy eorvect in his interpretation. There seems te be little
doubt but that the vein =/ wa< oviginally deflected into the fscure . =77
1% 0= =hown I the way o which the banded structure and charmeter-
Fie minerads of the northeasterly vein curve into the aew direction.
But it is also true that thers bas heen some later movement along o=
wherehy this original vein hax been somewhat broken. aud following
which o =evond generation of vugey white guartz was forned —the
ustial filling of the novthwesterly veins, Sl later this composite
vehe hus beens erushed and in psliees redueed to sugarguartz by the
wovements which have so strikinglyv and generally affected the worth-
westerly veins, This was (he ouly case observed in U where o
northewsterly vein coubd be elearlyv seen detlected for some di-Gonee
into a northwesterly fissnre.  But <cveral other examples lave heen
citedl by Tarish.® '

The foregoing exaumples are those which are s presear aceessible
and appear to throw most light on the relation hetween the perthest-
erly and northwesterly veins,  But thl . relution can be better under-
stood i will e more fully iHustrated in the deseription of the Newman
mine.

That the tenor of the northeasterly veins is influenced in =mne man-
ner by the northwesterly fissure: is heyond reasonable doubt.  Rick-
ard ! states that **it is conumon to find ores of more than aversge wrade
in the pay veins where they are broken by the cross veins.™  Super-
intendent Perey S. Rider informed me that when a northwesterly fis-
sure is encountered intersecting a northeasterly vein, the ore in the
latter becomes suddenly poorer or suddenly richer, and the testimony
of the miners generally counfirms this statement. M. Rider also
helieves that the ore in the northeasterly vein always changes from
foot to hanging wall, or vice versa, at such an intersection. But this
is certainly far from a universal rule.

The blanket or ** contact.”—This peculiar and interesting feature of
the Enterprise mine hasalready been referred toand its general position
in the sedimentary series pointed out. It is largely an noconsolidated
breccia, from a few inches to 20 feet in thickness, which rests bed-like
upon the blanket limestone. [tsaverage thicknessappears to be about
6 feet. Sowmetimes the entire thickness is made up of a jumbled mass
of small shale fragments embedded in still more finely comminuted

1 Loc, cit., fig. 9, ¥ Loc. cit., pp. 158158,
* Loc. cit., p. M8, t Low. cit,, pp. 977978,
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<hsle,  Inaes upper part thiz brecein passes with no sharp sepaaion
inte distteehed and erumpled black or dark-grny abide, wineh becomes
less hioken he it upper part. Sometines considerable fragments of
soft samd=tone are mingled with the shale-talios o the "eontu™
eeeei. When siweh 35 the case the rock inmaedintely above the blanket
i= usnabiv s bod of stmifar sandstone, the Teecetation aving apparently
invelved Ui entire thickness of the Biack shabe aud sopart of the overs
Iving sundstone. There has undoubtediy been some movement within
the brecein doe 1o faulting paradlel with the bedding., as shown w
slicken~iding and =oft tough gouge=. But thiz wotion has been locad,
and the blimket s wwhole can not e regarded as w0 shple taads-
breeein by stroncture and general appearnee (0 sugeests anuss of
shale wnd sundztone débris whieh has heen dumpedinto an empty space.
mo elose indeml s this resemblunce that in the New Year mine. where
an okl tunnel has heen filled with waste from more recent workings. a
section of this aetificial filling pertectly veproduces the characteriznie
appenoee of the blanket brecein,

Notald of the Faterprize blanket, however, i< made up of this heees
vii B ower purt. resting diveetly wpon the blanker limestone, s
comtnonly o =oft gray. pulverulent. silty material, contatning oveen-
siomtl ragnents of ghale, [t sometines <hows nearly  borizontal
Bupination, indieative of a water-laid origin. This deposit vavies
mach by thickness and does not appear to he alwivs present. Between
it and the blanket breeeia there is no well-marked plane of division.

In vortuin portions of the Enterprise’ workings the position usually
oceupicd hy the Manket is taken by nussex of gypsum. in places at
leazt 15 feet in thickness. A large mass of this gypsun was encoun-
teved in the - contact™ workings on the south side of the Group tun-
nel. bat could b reached in only one place in LM, Bt rests divectly
upon the blanket limestone, or is separated from it by a variable
thickness of the gray, sandy materinl already referred to. At the only
point scen in the Enterprise mine the gvpsum showed typically
irregular solution forms, and in its relation to the * contact” breecia
resembled u miass of snow buried and slowly and irregularly melting
away under o landslide, When mining was in progress in this portion
of the mine, eavities in the gypsum large enough for n man to crawl
through were frequently encountered. The general relations of the
“contact” and gvpsum are shown in fig. 42, page 275.

Although, on the whole, the blanket, like the strata between which
it lies, dips to the southeast at about 10°, yet it presents many local
irregularities. Undulations are frequent. One of the 1005t important
of these, known as the ** Laura swell,” is said to oceur about 300 feet
gouthwest of the Laura shaft and to be of the nature of a mono-
clinal fold striking a few degrees west of north. According to
Mr. P S. Rider, in following the ‘‘contact’ northeast toward the
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Laorw =hafr iris found to vise steeply foracdistawse o abont v leed
along the inchie soad then pesunpe s usanl cetde dip tosaed the
Lautz shatt,  Northeast of thic Laura swell very hithe ore was found
in the blanker, wnd dhe approximate Te of the lexure ean be recog-
nized on the ap of the mine as the norteastern linic ol the exrensiee
“rontiet T workines see PLOXXXVITL

Toward the somthenst the hianket, as it is foliowed under Dolores
Mountuin, near the breast of the Group tunmel, becoines thimeer,
shows lese brocciation, and eanvetes Bt Httle ores No fiotiier extens
sive exploretion of 0t tn thi= direetion can be npdertiken frome the
Crronp tannel level. Tle Lexington tunnel, however, 4im feet below,
i at it~ faee pwhich i< pearfys ander that of the Grogp tunael) =ill
woell bBelow the Tlandact.

Ahout zaoom et Trotn s mouth the Crronp tunnel pesses throueh
flat ez aof crasined 2hale ngrto I inehes in thivkme=<. This mtevial
Fest apon s bl of Tinestone and G- overlain by durk dJebe. Tt i in
faet.n lower Blanket of limited extent. bt stk (o the Enterpriae

Fiii. S—mnali poephivey sheet intrude) din the Bianket slutlea aoed hroken i stleesgient inevement,
Etllerprise ypipe.

blanket ahove, At thiz point it i~ about 1ot feet helow the larter,

At the Enterprise vein the distance ix ubout (40 feet, and this local

blanket iz said to hive carried a little ore adong=ide the Jode.
Fruptivs pocks.—Although the prevailing rocks of the Enterprise

workings are sandstones, shales, and limestones, o few small ninsses of

monzeonite-porpbyry have been encountered.  Oue of these ixa =mall,

- irregular dike cutting the sandstones and shalex which form the coun-

try rock of the Jumbo No. 3 vein near the Lawri erosscut.  But the
porphyry is more commonly enconntered ax thin, intrusive sheets.
One of these sheets, only from 4 to 4 inches thick, wax noted within
the blanket itself. 1t had been intruded in the shales hefore breccia-
tion took place, and was shattered and displaed. A dingrammatic
representation of such a hroken sbeet i =hown in fig. 5. A short
distance away from the point shown in this sketeh the shales and por-
phyry become more disturbed and pass into the typical breeciated
blanket already described, in which the roken fragments of the por-
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])il)'!“\' ~heet have soffered creter displacewent than - b shona,
Thicker ~heet= ovenr inc the Blanket aed in tie thinly beided sedingean
above anel Delow i Thes e v=asdly vidber deresube il lase B
disturba Iy weineer Gogltine,  Foarist b poted wod shetebied o decon-
posed porphy ey dike neaebs pavallet oo the Eareka veband only o few
et fram the latter, Flis slihe wiis ot seen o Ttwns, Fareshe hues
decribead i1 as beinge Lover then the are. This appears ighly fpreob.
able, and his erior has very likely come Srom s Briduee to distingeuish
plioes of funbting Frani trie o= ccbiocts, e TosGaner wi-
wreen I PEwa whiere o |ml'lin|1 of an intrusive sheot el beon Gonlied
down o s toeul eoff the ore e e blanket ol give somewhat the
appearance of aodikes B teae ntaine, however, wis establishad by
Arifiing ander B Tew feee lower down.

FATN O SPYTCU VP SN S Y SR IR R S S Aoy A I LTI LI
knowa ore bodies in the blanket bad Leens exteacted and twe stopees
allowed 1o caver Forveately . hosaacee, e essentiad faets connertid
with the Blonket one hodies lieves been eatablisheld by Faeish sosl ek
ard sond e borne ont by aetual liter exploration. These facts may be
feriediy ~taled as follows:

Bath the northeasterly and northwesterly dodes s they approach
witliin 200 ar S feet of the syverlying Blanket begin o =plit up inee
strineers, and i the thissbalded <andsaones, <dadessond blanker line-
stome which bnmedintely woderlic the Blanket these stringers becone
a network of mbte veinlet=. The veinlet= belonging to the nerth-
en=terly lodes vsually earry rich ore, bug those belonging to the north-
westerly lodex ave, like the kueter thomselves, practioally barren. The
Seontaet” ore oceurs inoneavly horizental maswess capping botly the
northeasteriy and novthwesterly kwbes, These bodies are from o fow
inches to Sor 46 feet in thicknes<and np to 35 feet in breadth. The
ore w=ually rests divectly upon the blanket limestone and bas been
deposited by replacement of the Dlanket. particalarly of the gy,
pulverndiont material in its lower part. These general relations are
diggrimmatically shown hedige 4530 page 200 which i an idenl section
weross o northeasterly vein and its ket ore body. Although the ore
hodies have been mined out. the behavior of the veins us they approach
the blanket neay be observed at seveval points in the mine.  The ore
hodics, ax g rale, have proved fareer and richer above some of the
Inrren northwesterly lodes than above the northensterly veins. But
according to Rickard® not all of the northwesterle dodes (7 cross
veins") are capped with ore.  The stratu beneath the Wlanket ore
bodics generally show greater fuulting in the ense of northwesterly
lode fissures than in conncetion with nurtheasterty fissures, and the
bulk of the ore Jies on the downthrown =ide {zen e, 43).

The lodes are not known to extend swhove the IHanket imestone.,
Above the novthwesterly lodes, fissures <showing evidence of recent
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movenent sometimes extend apward theongh the overtving sediments
to n o distaner of 200 feer, il lm.-‘»::i}-i‘\' o, Bt those tiesures Dever
carry ore, and may simply be due o |m,~ai-r||ir'n-r:l| tmovetend alone the
lodes helow ther, )

1t b= known that veins ocear on the west slape of Dolores Mountain
ubovee the blinket hovizon, on tee Lone Tree and ofler clims, - They
are reportdl to contain much caleite and =ome Jow.grade galena, hut
bave heen onty slightly exploited, and appear to bave no conneetion
with the budes known in the Enterprise working~.  They have never
heen identitied with wny veins Telow the blanket.  According to Mr.
J. 0. Cunplwell, o vein was cut about 20 feet above the **econtact ™ in
sinking the Vestal shaft. Tt contained no murketable ore.  Ou July
12, 19w, o vein of Iarren white quartz, about 4 inches wide, was cut
G feet above the blunket near the Swansea vein.

The splitting up of the veins into a nmltitude of minnte stringers
as theyv approach the Dlanket. and the as<ociaed transformation of a
stmple fandt into step-faulting and exure in the shales heneath ad
above the blanket, render very improbable the idea that the veins
were continmied upward into the rocks above. The movemeat which
resultel inmoderate faulting below was dissiputed above in more or
less irregubar fracturing, slipping. and bending of the thinly kuninated
ghides and of the =oft, plastic blanket.

The ore was deposited in the Blanket partiyv aes an interstitial fillingr,
but more largely by direct metasomaric replacement of the hlanket
materiid.  In the Enterprize ground it oceurs also in irregular masses
and bunches in the Jower part of the mssive ovpsum, when that
material ocewrs in the blanket.  But one case of such oceurence wus
seen. and the ore. containing some quartz and rhodochrosite, had
divectly repliced the gypsum.

The blanket breecia. the fine gray silty material of its lower portion,
and the underlying biznket limestone have undergone much local silic-
ification over certain portions of the northwesterty and northeasterly
lodes. The general appeamnce of such a silicitivd portion of the bianket
is shown in Pl. XXXIV, A from a photograph taken in the so-called
Bridal Chamber, over an intersection of the Jumbo No. 3 vein with a
large northwesterly lode. At this point the blunket limestone has
been shattered, and its fragments, as well as those of the overlyving
dark sbale, huve been cemented by pure white quartz.  The fragments
sometimes preserve sharp outlines, but, often rather shadowy, dark
patches and mottlings in the white quartz. In either case they are
themselves converted into fine quartzose agyregates, and contain no
carbonates. As a rule such strong silicification and the deposition of
orein the blanket appear to be antagonistic processes. At least where
the one oceurs the other is generally lacking, or is subordinate,

T%e ore.—There is no sharp mineralogical distinction to be drawn
in the Enterprise mine between ore from the northeasterly veins and
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seontaet 7 ore. Giadenat and sphaberite oeenr in hoth and aree aase-
ciated with one or more rich silver-bearing minerls, beeheding poly-
Iisite, stephanite. argentite. and proustite, Spectinens of rreke blanket
ore often show polvhasite in erystads having the ehareteristio <ix-
sided. tabular prismatic forms, with trimngulas sevintions. that are -
non with this minerul.  Chabeopyrite in compartively small amounts
ocenrs in both blinket and hde ores. whereas tetrhedrite wus noted
only in spretmens of Dlanket ore. bt niay occr i the odex akso, as
stated by Farish,” and is found in the Selenide lode, in the Rico- Aspen
wine,  (Quertz and rhodochrosite are the conppon sangue minerals in
hotlt classes of ore, the vhadoehirosite being regarded as a rough indi-
cation of goud ore. The latter, however, i= less abundant b the
Manket ore than in the northeasterly veins.  Where the blanket ore
has replaced massive gyp=um. the elear ervatalline variety termned
selenite is vy present and forms with quartz oud vhodochrosite,
thie mangue of the ore,

The chied ditference between the lodeand anket ores s struetanl,
The lode ores are neardy always banded pacablel o the waliz of the
fizsure. FPhe blanket ores, on the other hand. e massive.

The ore of the Enterprize vavies widely i value. The average dar-
ing one vear was about 200 ounees of silverand 2 ouncesof gold perioon,
One earlowd of ghottt 10 tons = recorded, which was worth abou
gxamio, The gold has wsually mnged from o5 103 omaees, the silver
from Tor to 200 ounces, the lead from nothing wpeto b per cend, and
the zine up o 15 per cent.  The silica ranges from about 25 per cent
to 60 per cent, Rickard® has published the approximate compositions
of first- and ~ceond-class ores as derived fronamlyvses, and his figure<
are given helow:

Chmpostiticn of Faterpeis o

Constitnent, FirsL i, Fecotid ardnss,
e gent, Fer cent.

§i0, ... 20,0 | A5
Moo et v '_"UE 10
Fe..ooo.... e Ceesaeeeeies it ti.s t-10
Zn ... e e, ORI (o’ Ae T
Ph........ e e 2 2
5...... P 1.6 - A B
Au,....... e bt e e eateteEaaeiaeraaeeetraaaeaan ; o (0, 87 at) 30,5
Ag ..o, et ieartesataasneieaees reareeanaaean w22 A0 i 45=75H

a Dunces per ton.

1 @tven on the nuthority of Farish {loc. cit., p. Y61}, whe s records pymrgyrite and native séhver,
All of the so-calied * stephanite® seen in 1900 proved 10 be argetitiferinn galetin,
¥Lac. cit., p. 161,
1Loe. cit., p- 912,
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Iickard vervarks that the frst elass wos tosthy S omstaet 7 ore, while
the secom!l class represents the principad pradoaet of the veins,

The pyrite which sometines ovars i the northwesterly Jodes
w~rally contines trees of gold ard o te xor Joomnees of stver per
tony. but i~ never vich enouwrh te work, ) '

NEWMAN MINIF-

Notewetione stndd Fistery.—These, which in readity constitute bt one
wine owned by the Swansea Gold and Silver Mining Company . are
o on Newnaon FL el aore worked thl'mtlg'h =ever] adis abont oo
Tt south of the motth of the Group tunnel and at pearly the same
level s abe Jatter, The general relation of the workings to those
of the Enterprise mine iy be seen from the combined plan Torming
I, XXXV It wias from the Chestmal vesin in this PrOprerty thet
the =t wre was <hipped from Newsoan HHD b0 5790 and this dis-
covery bed ultimately to the opening of the vich ore bodies o the
Fanerprise el Rico-Aspen mines. The Newnsn mines were workel
aettvely i [ atfter o period of ddbaess d have continaed i
pdermitieal operadion te the present time. e blanket ore bodies,
howevero were mst nearky =o Jarge asin the Enterprize. and ol buae
veurs the niiee s prodoced hut Bttle ore and las been operansd on
the dewsine ~vstem. '

11 el . ="The mines are worked through toee prineipal fevels
known as the Chestuut, Klingeonder, and Swansen, All three com-
wmieate with the surface throngh adit tunnels opening on the steep
hiflside at <lighily ditfferent elevations.  There are in addition variou-
minor driftzand crossenis atother levelsomd faivly extensive “contact ™
workines. A anber of northeasterly Jodes have been exploited, of
which the more important aree the Chesthut, Newiman, Newnauar No. 2,
Kitngender, South Klingender, and Swansea. The Newman No. 2 i~
in all probahility the same as the Enterprise vein,

Conntry rock.—1n all that concerns country rock and general occur-
renee of the ore, the Newman mines are imerehy continuations of the
Enterprise mine already described, and it is unnecessary to repeat
those generul deseriptions.  The general dip of the beds is about 15+
a little west of south,

The fndisi—As in the Enterprise mine. these fall into two elasses—
the northeasterly veins, which carry workable ove for 200 feet or less
helow the contaet, and the barren notrthwesterly lades.  The relations
of these lodes to ench other and to the overlying bianket are in gen-
eral those observed in the Enterprise, but there are many details
obtainuble in the Newman mines which can not be so easily seen in
their lurger neichbor.  The novthwesterly lodes in particuler ave not
ouly well developed “in the. Newman working=. but huve heen drifted
on for long distances, aud have thereby heen well expored.
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The mertheasterhe veins in the Newszor workings avetse o0 .
inches in widthe althoneh mueh wider portions are sabd o have heen

stoped ont. Banded structare is o very cotian Teataves amd the
il plane of the vebr s often narked by vags Dad with ez
crvatuds. The pay ore b, as 0 vudes an o even more limired verdieal

rotee than in-the Enterprive mine,  Frequently asvein earrving rich
ore just betmeath the blanket becotmes tos poor to work at s depth of
T sofeet hebow the Tlanket Tinpestone, The ores unlike tiwe of the
Enterprise, is more or less oxidized, the rhodechrosite being parth
converted to black oxide of proganese aond the argentiferons <abphide
partly redueed 1o native silver.

The Chezonut Jede, which i aceompsinicd by two or anore nearly
prralie] jodes, and is crossed by seveeal northwesterly Jodes, has breen
Follenwed ine from thie suvtaee Tor o distaner of abowt 400 Feel, until it
i= Jost ak the intersection of wonorthwesterly Tode known as the =teplien-
eress vein,” The general digr of the Chestont is northwest at Fram
Sroto 7o The lode 3= partte o <heeted zone comprising oo
~ringers up to 3 inches wide, separntal by slabs of country el
Thie pray e, s seen in a ~topre just whove the Chestant Jevel sas loss
than | foot wide and prrdy oxidized, containing native silver,

A crosseut, deiven noeth foraboma Lon feet Troen the Chestingt Linde,
cuts severad small veins, hoth noctheasterly and wortlwesterly, aned
tinally taps the Newman vein, which has been drifted npon for about
st feet. Where baterseciod by the erosset. thi= vein i« S nehes
witle and dips northwest at 75 . 1t i~ a solid, bovded vein, frozen to
- wakls, ‘Toward the northeast the vein becones Tirger and o plices
1= o shiected zone as much a= 2 feet wide,  Cotnb stractare is o comt-
mon feature.  Sowme portion= of the vein have heen brecciated and
the fragments roughly cenicuted by quartz, leaving muny interstices
uniilled.  The vein is cut off in thix dircetion by a strong northwest-
erly hzsure known as the Cuatto “eross vein,” and s continuation ix
supposed by the miners to be offzet abont 90 feet to the north. ‘Thi-
point. however, will be more fully discussed later. The =upposcd
displaced portion ot the Newinau vein. hevond the Cuarte cross vein.
i in the line of the Nlingender vein, to be described later, and is
known as the Newnuin vein in the Kuterprise mine. It is notable in
hiving contained good ove to a depth of 140 fect helow the Dlauket in
the Newman workings.

The Newman No. 2 vein ix a <tmple plate of banded quartz. vhiodo-
chrosite, and ore. about 6 inches in width and nearly vertiea). This
vein iz not known west of the Cuarto cross vein, near which it <plit=
up inte stringers,  On the northwest it i= slightly offset from the
Enterprise vein along a small northwesterly fissure.

The Kiingender vetn lies frone S0 to 100 feet novthwest of the New-
tan vein proper,.and has been drifted upon from the surface for a
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times fnterrmpred by a northwesterky lode ina maner that can not
cortainly b aseribed to a simple fanlting of one vein by another. Iy
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i~ proposed to ilhestrate the foregoing statements hy several eximnples,
The Chestnut vein, at the point where it meets the Stepbens cross

~,

! £ i J ’ 4 1ackes

Fui. 52.—Plan of nertheasterdy siringer aulied v notthwesierly stringer in roof of crosscut from the
Chestnot veln to the Newman vein, Newmon minse.

vein, i cut off =harply and its northenstern continuation is lost. It is
supposed iy those working the mine that the vein is faulted, and that
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it= nottheast portion has been otfaet sbout Lov feee 1o the southwaes,
) whers sl vein was found going off nertheast frome the Stephens
3 evoss vein (see map, Pl XXXVIL This vein begins as o series of

sl tiehs <trincers, which vreacoaliv colieer antoon ierrow il rich e ||

. N i N ’ .. . . . . TE

&‘ vein. The velation of this vein to the Stephens s indieated i fig. o, I' g

s:' The small stringers shown are perfectly tight, wd the Stephens Jode :'-'_— ‘|,

3. itself reverls hut slieht evidenes of recent movement at this point. - It !‘
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F16. 53.—~PFlan of junciion of the Newman vein with the Cuarto cross vein,

H }"'j"-'a-’.. .

is plain from the sketch that the velation of the small northeasterly
vein to the Stephens lode is not a simple disloention of one lode by
another. Furthermore, a fault which could result in u horizontal dix-
placement or offset of 100 feet could havdly fail to fault the overlying
hlasket &nd the Newman and Klingender veinstos likeextent.  Neither
of these veins, however, shows any apparent faulting by the Stepbens
lode.
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Severn) sl northeastevty and northewesterty velns or stringers ave
cut in the crosseut from the Chestnut to the Newman vein. Two of
these veins interseet e the voof of the erosseut, and the novthwesterly
fissire faults the other aboue 3 ineles, as shown in e, 52

Aboun X feet west of the point where the erosseut enters the Newnan
veine the Tatter = cut by s strony northwesterly lode (adso visible in
the crosscut) of barren cruzhed quartz. There s no recognizable
Taulting of the Newman vein, -

Where crossed by the South Klincender eross vein, the Newnan vein
i= pinclied and~plits up into
stringers. but is not notice-
ably displaweed.  The north-
westerly lode here consists
of erushed guartz, wid s
ahowt 2 inches wiihe,

Toward  the  northeast
the Newman continues usa
stromg, fuirly regnbir vein
wntil 1t reaches the Cuarto
cro=t vein, Within 4 or &
freet of the latter, the Now-
man yein bends abruptiy
north  and  persists for
about 13 feet alony the foot
wall of the Coarto lode 4~
crushed and dragged ore

. . s o foes (tig. 53). It i~ commoundy

o N _ supposed that the Newman

Fhi. M.~Tlan ;’Jufs';éi’m::;ﬁer";iz;‘::xhf""]md I Cein s offset at this point

hy  faulting, which has

clfected o horizontal displacement of v fect. throwing the northeast
purtion of the Newman vein into line with the Klingender vein.

This xupposed continuation of the Newman vein ix cut hy the James
cross vein, and iy distinctly faulted, the northeast portion being offset
about a foot to the nortbwest. Thix northwesterly fissure also fauits
the Newmmn No. 2 vein in the same manner, the offset in this case,
however. being only about 6 inches.

Along the Klingender vein several small faults were noted along
northwesterly fissures. The South Klingender cross vein faults the
Klingender normally, offsetting the northeastern portion about 2 feet
to the southeast.

The South Klingender vein is faulted hy the South Klingeader cross
vein, as shown in plan in fig. 54. The northeasterly vein is curved
and dragged to sowe extent along the fanlt plane.

In general it may be said that the demonstrable faults in the Newman
prines ure small jo throw and normul in charucter.

m— it e,
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LSO ASPEN . MINE,

Situertion saned odoocioppnnt==Fhi= mine s situsted o the south-
western slope of  Newwan il just novth of Dewdwond Guleb, Ax
shown on PLOXNXXVL it workines are eoitiguons 1o those of the
Enterprise and Newnu mines,  Large anounts of rich ore were pro-
duced subscqreent to the porehase of the mise by the present company
in 1300 Fhis ore wos ebtained ehiefly from te veins wnd = contact ™
workings in the northern part of the mine in grownd at that time in
dispute berween this company amd the Enterprize Mininge Company.
Of late vears bat bittle ore hax been shipped.and that has been mined
by a dew leasers. Al of the old = contact ™ workings and o large pro-
portion of the drifts are ne donger aceessible.

Comnfry pocd - FIis s the sme as that found i the Eanterprise and
Newman mines ineloding the persistent bed ol hlanket fimestone,
The g('nvr‘:\l I‘liil i= from 310 1o 18-t the =outhwest. lll:-[ll‘l'lilill of
the eeologieal mp 1, XL shows that this is alse the dip of the
steatn near the ol of Dewdwood Guleh, the direetion of strike
swinging aronnd 1o the west i acconlanee with the nin domical
stracture, of which the town of Rico oceupics almaost the centeal point.

Averss to the workings wis formery gained througl five shafts—the
Aspen, Vestal. Jumbo, Montezuma, and Silver Glanee shaftz. The pres.
ent adit i= the Syndicate tunnel, neardy 3,000 feet in length. For $u)
feet the tunnel has a southeast conrse. It then turms= about S, 73~ E.
and continues on thiz course to the face, which could not be veached in
1900 on account of the presence of gas. The Stephanite tunnel, which
enters the hill just north of Deadwood Guleh, has i course of N, 72¢ E,
for ubout 700 feet.and connects with drifts and crosscuts frown-the
Svadicate tunnel.  ILix now caved in. The Syndicate tunnel is only a
short distance below the blanket which comes down to this level at the
Silver Glance shaft, a short distance south,

The lodes. —Owing to the condition of the workings no satisfactory
study could be made of the lodes in the Rico-Aspen mine. They are
for the most part. however. direct continustions of those worked in
the Enterprise mine. und are of similar character. The Syndicate vein
is the same as that known as tha Stephens, farther northeast, and a3 the
Eureka in tbhe Enterprise ground. The Jumbo No. 2 appears to cor-
respond with the Jumbo No. 2 in the ¥nterprise, and the Star is prob-
ubly the Jumbo No. 3. The latter may, however, be represented hy
the Selenide vein. The exact relations of the Jumbo, Montezuma, and
so-called Montezuma-Jumbo veins could not be ascertained.

The Selenide vein, which was being worlked by leasers in 1900, has an
average width of less than 6 inches and is usually frozen to the walls,
It has a dip of about 85° to the northwest. It i filled with banded
ore in every way similar to that already described in the nortbeasterjy
veins of the Enterprise mine.
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Asworude, and exeepting the diepmeted terricors an the oorthen<t, the
veins are sadler mand not s vich as b the Enterpriae working.,

Xlil‘t]l\\‘u&[cl'l)' Il-ll‘!'."« are IlIIlIl_l'l'ull“ ill l]ll' “i-‘n-,\:-]ll'll \\l'l'kifl:’.\. ;ltll]
nrny of theny are well exposed in the Sibver Glonee deste, which con-
nevis the =haft of thae paine with the Svodicare toonel. These, as
clsowhere in Newman THIL arve filled with Jarren white quartz, show-
tng more or less crushing. They arve generally acecmpanied by <light

[ [ 2 »w 5 feet

F16. 55, —Diagrmmmeatic seetion through the Montezumm vein, showing fnultinz of blanket and
oecnrrencs of o serondd are-bearing horizon below the blenket Tingzslene,

normal faulting. the maximum displacement observed heing about 5
feet.

The blanket.—Bat little of this can now be seen in the nitne. but the
portions visible are of considerable interest. Above the Montezuma
vein, just north of the Syndicate tunnel, the blanket is reached at 60
feet above this level. It resembles closely that described in the Enter-
prise mine, but is here subject to more sudden rolls and changes of dip.
In places it has slso undergone considerable differential movement. as
shown by very irregulur slip planes traversing the soft shale hreceia.
These are particularly abundant in the upper portion of the blankex,
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just elow the bess disturboed biaek <hades forming tue root, The
eralb dip of the blinket iszonthwest at Trom [0 tozo,

Newr this point the Montezuma vein i< ew Ly two notthwesterly
Phe wontlern one faudts the Montezams. offsetting the north-

v,
Above the tntersee-

et prart of thizvein a few feot to the sentthenst,
Lion= oof theseoveins the davk <hale hrecein bas been beaatifully silicitiod
v white quartz, Adl the iner material of the Lrecet bz been replaced
v pure white quertz, while the lager Sragments, pavtly silieified. per-
aist s~ rore or sz shadow v dark metting- in s dazzling white niarix.
Novore was seen i the blanket at this point.

The Montezene vein (ora =pur froo ity faalts the blanketihove w
The dishestion is normal, and the verdeal dis-

ax =hown i fig. D0,
A portion of the vein turns off flatly into

phicement i= abwout > feet.

vl I

Fri, fn—=turily dingeatimatic sketeh of the gypeun = eonduet ™ el Bnelozinge Tnads at the Silver

Cilwente shann, 1o dspe i e,
@ hed of <hale below the stratum of Bhanket imestone, nnd hus formed
a vearly horizontal bunch of stringers amd =ome ore. constituting o
local ore horizon below the nrin blanket ¢see g, 35).

[u the vicinity of the Silver Glunee shaft large masses of gy paan.
ovenpying the stratigraphic position of the blanket, are well expozed,
and exeellent sections of the rocks immediately underlyving the blanket
horizon are obtainable in the Selenide drift newr thix shaft,

The wypswn forms a solid, massive, erystalline bed. the maximum
thickness of which is unknown, but which is probally vonsiderably
over 6 feet.  When drifts ave run under thix gypsum. the underlying
thin-hedded <hales, sundstones, and Hmestone ciave away up to the
gepsuni. leaving the under surface of the Iatter as s solid roof.  As
a rufe this surfiuce i< very even and dips o the south at about 25-.

22 GEOL, T 22— —-3d
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Wiharever it preseits sieb regnlariny it vests direetiy upon the Blanket
line~tene with ne tree of e psead blanket olseswhere Tonmd s i
hottzon., i sueh cases thers i nooore Teanml,

Bur the amder surfuee of the cvpsain is ol abwiavs evens e s
~OoleLines il‘l‘l‘_l_fulill‘l_\' corrodiad o diz=olved WY s thsat ¥t Deconnes
pitted with vounded cavitieso up o > feeiin dimeter, resembling
inverted potholes. Groups of theseeavitiosare <shown in Pls. XXX
amd XXX 1 which are Tronr photographs taken just north of the
silver Gles shadtoand g section aeross sueh o eroup is hown in
i, S When such eavitios soe tirst opened they are reported to be

sty prethy didbed with loose  spongey
3 “evpeann” Wherever the evp=um
shows= no selubion it rest= smeerly upon
the hlanket linestone with o pt'l'l\'vll_\‘
=haeryrand tight hedding contact, Bat
wherever solution has attacked the
waelerside of the gy, more or
les~ of the gray pulverndent mae-
[’iil]. :lll'l'i“ll\' ll('."il’rihl‘ll H | l'lli“'ill"
teristic Teature of the hottam ol the
eontaet T in the Enterprise e,
alwayvs L= upon the Timestone (=ev
h'_' R
Townrd the south the gypsunt thins
ont and  disappears at  the Silver
Glanee shaft. where its place ix taken
b the usaal silty ¥ contact ™ material
up to 4 feet in thickness, grading
abwve nte a breceln of shade and =and-
p stone,  This thinning and final dis-
¢ 1 2 3 o pieres uppenrance is undoubtedly the result
Fic. 55.—Plan of small gush viens produced  Of the removal of the gypsum by
on underside of gyprum by the dringout <ylutin. The general relations of

e i v o 2% the ¥ psum to the blanket and to the

inclostne heds are shown in tig. 56,
which is a sketch of the side of the Silver Glance drift just northeast
of the shaft.

The thin-hedded sandstones and shales which underlie the persist-
ent bed of blanket limestone arc well exposed at the point of the
above sketch and also in the Selenide drift near by, In this drift the
splitting up of individual beds of sandstone or shale 3 or 4 inches
thick into several thinner beds and the frequent complete wedging out
of the latter can be plainly seen. These very thin beds, purticularly
the shales, sre frequently locally distorted wnd even thrown into small
overturned folds; although more massive beds above and below them
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madsoni T KOs ASPEN MINE AND LENINGTON TUNNEL, B
are poet peticeably disturhed, Tt = bt o ~tepe trong suel adeformed
bed of =hale 1o the prodoction of a0 <hade brecein destieal with sone
of the scaeatled = contact= ™ of this revion. The bed of Biestone
inedingely heseath the wypaa i~ without el doubt the =nme as
the hed inderlving the Wlunker io the FEuterprise mine. T this por-
tion of the Rico-Aspen workings, however, there i w0 seeond very
sitnilar bed, straticraphicalle o fow feet below i,

Near the =iver Gluawee shatt the scdepide drift i a0 close 1o the
Blanket hovizon thar the Selenide vein does not appear as asimpe vein,
but i~ <pliv up into o mmltitude of xnmll stringers of white guartz.
Some northwesterly veinz which oceur at this point exbibit <imilar
hehavior.  These stringers are wswikly fess than 1 inel in width and
are verv naerous.  They show o general tendeney toward paral-
leli=mrwith o conrse of N, 3% 150 They all die ont at or hefore reach-
ing e bottomy ol the bed of gypsune. - Many are mere wash veindeis,
dving ont above and below 1o the thin fissile Beds below the Banket
litnestone,  Strinwers which reach the hottom of the gypsane or mther
a thin shaly <kin adherent to it under swefaces froquentiy <plica the
point of disappeatance into g curions Hoear svstem of gashes, repre-
sented Dudigs 5370 One or two stringers were noted rissing up into
the sihiy blanket material which underlies the corroded gy peum. as if
they were of Jater date than the formation or deposition of this
sihstanes, . ,

South of the Silver Glance shaft the Hanket can no Jonger he
reached, Al nccounts agree that it contained ore and that it acquired
in that direction o steeper southerly dip. At or near the line where
the greologival mapping indicates the existence of the Deadwood fanls
the blanket and its ore grew thinner and suddenly turned down with
a steep dip to the south, so that it could no louger be followed with-
out sinking.

LEXINGTON TUNNEL.

This tunnel was driven at a cost of $64,000 to undercut the workings
of the Newman and Enterprise mines. It has a straight course of S.
75° E., and a length of 3,000 feet. It cuts the Newman Hill lode
systems about 350 feet below the lowest level of the Enterprise, and
has a connection with these upper workings through the old Jumbo
shaft, about 70 feet north of the tunnel and about 1,900 feet from its
mouth. This shaft is 950 feet deep and extends 65 feet below the Lex-
ington tunnel. According to Mr. Charles Newman, its bottom is in
porphyry, immediately above which is some soft, broken shale, consti-
tuting a kind of *‘contact.”

The Lexington tunnel is mainty in massive sandstone of the Lower
Hermosa, with subordinate lodes of sbale. The general dip is 8. 35°
W. at from 107 to 15°.  Several veins are cut helonging to the north-

-
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eiterly and northwesterly systens, It s depth ey are abl <ol
and relatively baorren. The freast of the tinnel could ot be veaehied
by ahent 300 feet, but noe vein was observed over G inehes in widin,
and nopee which carried workable ore. The Farckie=Steplens svli-
ciate v ein eosses the tunnel about 75 feet westor the vrosseut connert-
ine with the Jumbo <haft, A few feet west of the vein o dike about
15 tnehies in width was ent Lis conrse i abount northieast and ~outh-
wes=t. and 1t lli|n- west ol To-. The rock i mels th‘t'nlll]hnsvd. bt
Cappoenrs to be g tiae-wrained glindsse, distinetly different from the asual
ErAY MONZOITe POrphiy Iy, commton s intessiv e naeses in the Lower
Hermosi sedinent=. Fhis s perhaps the smne dike noted: by Farish
in the Euterprise mine.

No ore hus been taken from the Lexington tunnel. I affords, how-
ever, o atarting puint for prospesting tother castward, wnder Tolores
Mountwin, than 1= pos=ible from the Group tunnel, whicloon aceonnt of
the peneral sottheazterhy dip of the =tvata, van not be continted aneh
farther witheut cutting throngh wnd coning o abaove the Ruterprise
blanket.  The sndications for the existence in this direction of pront-
allle busdtes of Blanker ore, anil productive viins ver nndiscovered, are
not altoeether encouraging,. Yer it i= cithenlt to find o good reason
for driving the Lexmgton tanned tiis tard unless it was nteded to
vierry it fartleer, '

GOLDEN FLEECE OR NEW YEAMR MINE.

This mine, whicl is not at present of wreat coonattie iiportusee, iz
yet of considerable interest. 1t Hes atan elevation of abont 050 feet
on the west alope of Newian Hill, noar the coutheast corner of the
town of Rico. 1t is entered by an adit tunel chout 2ov feet hefow
the Griroup tunnel, and, althougd: from 3 to i feet higher than the
Lexington tunnel, tivs adit penetrates heds «tr: ttl"ll]llil(.l“\ lower
than those scen 1o the latter.

The tunucl coters in porpbyvy, apparently near the upper part of
the thick xheet of monzonite:porphyry mapped by Cross and Spencer,
and Ly them deseribed as intrusive into the Lower Hermosa sedhnents
and attaining a thickness of 300 feet. [t i= without much deubt a
portion of the sume mass in which the Skeptical siaft 1+ sunk, which
iz veached in the hottom of the Jumbo shaft, 65 feet below the
Lexington tunnel. and which is encountered in the dinmond drill hole
driven from the floor of the Syndicate tunnel.

The tunnel, from the mouth in, follows a vein in the por ph\l\ for
several hundred feet. This vein strikex abont N. 75° E. and is
practically vertical. It is wsually simple, about 4 inches wide, and
is frozen to its porphyry walls; but it ~ometimes divides iuto tight
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stringers.  Tearries spladerite, galem ad povire, aoed s low e grude,
Above this vein, and vesting e the wpper sarface of the porphoey
shect. which dips o the sontly, is a teonbped o enerving somme ore, AL
the point fivst seens this bldet is about 5 feet thick, AU it botiom,
resting upon the poyphyry, is abott ~ inches of conshed quantz con-
Guning sulphide-—vivietiy prrite. Above thic i I inches of soft
shale breceins then about o inehes of disturbed black or dwck-gmay
shale.  Above this vests 2 (o 3 feet of soft, geay, somewhat ealeareoas
~hales, whivh are crushed and disturbed and =ometimes redueed toa
gray clav. Therop of the bianket wis not visibie wy iz pona. The
fragments of <habe are usaudly impregnated with tine pyrite. There
I not alwavs o shaep bine between the dark and light shabes and the
Batterare, o pare a least, bleached and aliered forms of the former.

Abhove veins which engor it from Twelow, the bhmket hrecein s
frequent)y cemented sosd <ibicified Iy uarz earryvige pyrite, In sieh
cizes the shale fragment=ean he vecownized ey as <iliceous blotehes,
of vorcrtain sutline, sarronmled by whine TURIRES ]

In the =ovthern part of the working= the porphyey <heet can he
seen dipping dowre bttt 300 i divection =020 KD Hes contact
with the <hule< b phanlsy an ceuptive ane, abthoweh Use Seet ia generild
Follows the beddiong pliaes. The Blanket hiveein does pot abwuy= resg
dit‘l‘t'ily ujron the |lnt‘|lh‘\‘l“\'. but is sometine- .‘-l‘]iill_':lh'(' |l_\' HE \‘:ll'_\‘ing
thicknes= of shxdie,

The bloket ores of which not much was seen, consists chiefly of
chaleopyvite. pyrite. galena, and sphaderite in w somewhat spongy
quartz gangue. It is entirely diffevent in charaeter wed much lower
i grade tiun the ore of the Enterprize blanket, from whhich it iz
separated by Fully 400 feet of =trata.  The two contact= ave different,
not only in clarncter, but pl'dh:tldy in origin.

UNION-CARRBONATE MINE.

Sttt i —Perehed at an altitude of 10400 feet o the northwest
spur of Dolores Mountain, the shaft house of thi~ mine is casily seen,
on looking due east from Rico, as the highest of the mine huildings
that dot Newnin Hill. 1t fies just a mile cast of the town in wstraight
line, but is renched by a rond which zigzag= up the slope of Newman
Hiill and pus=ex over into Ailyn Guich. .

Iigtory—Work on the mine began in 1579, when two tunnelx yun
in from the hillside <truck the same ore hody. and litigation followed,
From 1880 to 1837 the mine lay idle. Then after spending some
§25,00u at law. the contestants agreed to work the mine together.
Operations were tesumed. and ore was extracted until 1804, The
total product hax been abont $100,000, although the workings are more
extensive thun in many mines which have produced svveral tites that
amount.
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I f'ul"lﬂf"fnHr’.—"].llt' mine i= openesd by oo shade e Tt deepr aund by
three tunnels comnecting with the shaft on twe e bevels at Bie feer
and 210 feet helow itz collar. A rough sketeh map o the principal
workings (hised oo hind-comprss romndings ol pacingy > <hown in
h![ HES

A fourth thnnel. known as the Frekle Goldes~ tunnel, s been ran
in from the <ide of Newswan Hitl on oo course X083 W tor o distanes
of 652 feet, This ix satended to conneet with the deepened Uaion.
Carhonste =haft abowt S0 feet below it= cobb,

Conntpy rock.—This is in genernl the some as o the Enterprise sond-
stones and =hudes of the Lower Hermosw with an oceasionad bed of
limestone.  The general dip i< xoutheast or east at Le- 1o 15+, These

puep e
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Fii. 33, —&keteh plan of the prineipal workings of the Uttty mine,

beds are cut by sheets und dikes of monzonite-porphyry.  The <heet-
like intrusions are more numerous than in the mines farther south,
and appear to have directly influenced the ore deposition.  Altbough
the workings in all probability pass through the =umne steatigraphic
horizons that are encountered in the Enterprize. Newnnue wnd Rico-
Aspen mines, vet the characteristic blanket of these wines, with its
underlying blanket limestone, overlying shales, and included masses
of gypsum, can aot be identified in the Union-Carbounate, where ore
deposition took place under different conditions.

Occurrence of the ore.—The country rock of the Union-Carbonate
mine is traversed by numerous vertical veins, which show but few
points of resemblance to those seen in the Enterprisc wine and in the
southern part of Newman Hill. A few fissures have a nearly north-
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B UNLN-CALBONATE MINE. RN
and-conth conree, but these are refatively wdimportant, By & the
griser wnimher steike feom Noodo Wooe NOOTA W B il
be rewewmbered that the novthwesterly fssnves o the Hoaberpriae
andl nefghboring mines marely depport more than 45 fron o nerth.
sotteh votrse, the divergence astaliy being ondy o few deereess e
promivent veins of e 1 nion-Carbonate, howevers sos mnek anore
newrly cast and west than noreh and conth, 1t s donlefal whether thaey
cite be con<idered s~ Belotring o the e <vstem as the srorthweaerly
fi==ures previously desevibied, The northensterly veins of the Faer
prises Newsnan, and RivosAspen sminess were not recagmized in the
Unienr-Crtrbomste worktog< g all. I they ocer, BOds as tosignttiviat
strimgers of no known importanee. In the Fiekle Goddess el
however, 652 Teet balow and to the west of the eolbo o the Union-
Cavbonte =haft, ~everal northesterly veins are ent, but they do oot

o 2 ?
[[jremrmmraris S, 15 T34 vewes T v - dusmeer = = RS
Famr e e s —— '
o i
[~ R T TV s wsrens B < res btarer e
F * - - - g

Frs, Ste—Dincramsatic vorth-amit )y secinm fhrongh e Prdas-OCarbouate mie tlustraring the
poper! strurtane ol the conigery Beck o] slpesing sope of e Dorilwessterl s feonres sned e
Firlntion toahe Babkers wind voro boadies,

resemble those in the FKaterprize ground, and cory litkle save Lt
and low-grade pyrite. resembline the northwesterly rather than the
northoasterly lodes of the FEuterprise

All of the veins scen are zmall. They are sometines composed of
quartz carrying a litthe pyriee or low-grade galeny ore. FPreguently
thix quartz is crushed and the vein ix often nothing wore than o hssare
filled with a fittle erushed counnry vock, breken quartz, and gouge,

These fissures ure tstally faudt planes, bat the displacement i= rarely
more than a few inches, and is usuadly normal. Several such fanlts
ean he well stadied in the erosscut south of the shaft on the 21-foot
level. and some of them are indicated in the general seetion of He. 54,
One vertieal vein with o newrly cist-west strike, followed for some
distance by the main drift on the 1efoot level, is connected with a
verticul displacenient of the cauntry rock amounting to whout 5 feet,

e
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Thne powckis o 1 settth have heens drapped relative 1o ghose o the
hortis.

A~acvnles the vetns in the Union-Carbonate mine cuvry we workable
ore. Thisis Tound only in so-eadled “contact= " newr their intersection
by the vein isstwres. An exeeption to this statement nust be peade dn
the ense of one iportant vein striking Nooh 7 Wooand dipping <ouri-
wist il =5 0 whielr exrried ore 1o a0 depta of 30 or 400 feet helow the
main blanket hovizon.  Some of the Largest and richest Joudies of
Manket ore oceurred above this fissure, .

There are several =o-callisl eontiet=" jn the wine. and s they
ditfer tn character. they witl he separately deseribed,

The principal ore-bearing hlanket passes throngh the shafta few foet
ahorve the 190-foot levell but b= cut by the latter in the soutleastern
pertion of the woraings= owing (o the geneval =outheasterly dip of the
closine yocks. In the exireme seuthern lml'timl of the mine thy- dip
epiiby dnereases up to 50 andb earries the contaet below the Y le-Toot
level, This = contaet 0= generally 4 or D feet in thickness, and megs
npar o intrusive sheet of porphyry. Inothe northern pare of b
e Gt b= overlain alse by porphyrey. but the latrer sbieet thine ot
tenwvard the south and cisto amid Hue blanket i= there overlain by <lede,
Ther i< considerable ivregularity in these relations, bowever and i is
not uncorttnon to find the porplivey ool suddenly piving plee 1o
=leube, or viee versa,

In b= Jess altered, condition the bkmket is o breceia of somewhat
wineralized fragments of shale wnd porphyryv. Where the root i<
shithe the particles of this rock predominate. even to the exclusion of
the porphyry, and the breccin presents the appearance shown i
PLOXXXTIV, B2 which iz from W photagraph taken on the downwad
incline on the southeast corner of the 2lufoot tevel. The hlaonket
muterial at this point conzists of angubar fragments of gray calcareons
shale cinbedded in 4 gy clay appurentdy devived from the disinte-
gration of the shale.  Some of thexe fragments are as much as a foot
cube, and in the bottom of the breccin ie in all attitudes.  Near the
top. lowever, they vemain with their plnes of bedding more nearly
pavallel, and pass with no sharp hresk into the less-disturbed shales
of the roof {Pl. XXXIV, .B). All of the shale fragments show more
or less alteration.  Many are blexched nenrly wlite and effervesce
freely with dilute acid, whereas the darker fragments contain less
caleite.  Accompanying the change in color, there has been some
replacement of the shale by pyrite, which tends to form in thin sheets
parallel to the general laminations of the shale.  In some casez. how-
ever, 1 bed of the sbale threc-quarters of an inch or more in thick-
nes< muy be observed almost entively replaced by quartz and pyrite.
A charactevistic feature of such veplaceiment is the formation of little
vug-like cavities partly filed with porows quartz and a resultant porous,
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frinble structure by the whole replacing ageveete, Figo doisndma -
e, aetal size, of =uede a replaced hand of <hades which a0 Jew feet
awav i~ only slighthy mineralized and preserves it <hady stractare,
At Least w part of the wmovement which pradueed the Treceition s
Later than this mineraiization

Abave the [90-foot Tevel, where the blanket Jes between two shevts
ol porphvey. and particuiarly above the more prominent northwest
veins, the breeeia s been vigorously altesed. Do some e it
i= 2 solid hody. 5 feet in thickness, of white quartz and pyrite,
Sometines the Latter predomimtes in erambling misses containing
bunchies of aalena ore. At other times the quartz hasa porous, honey -
combed structure contiining pyrite aod free sulphur. Tinosome <uch
Gses the pyrite seemsto bave been partly dizssolved sonl earvied away
without deposition of any residual oxides of iron, Faoothers the
potous strieture has planly resulted directly from the metasomatic

Lass aieed
s

Atrerad sadis
Pprizc. ..

‘g
Saongy uaried ¥
and prrite 4
t

Pyrire -

Afrerad shale

Dugrrr - n- 2

Less alrprad
shats

FiG. C.—Keplueement of a laver of shale by pyrite (hlack o sponey quartz, showiog chatueter-
intie somdi Vs with onler shelle of pyeite sl foner lindng of soaets crvsls,

replacement of fragments of porphyry by quantz e pyvite, with the
removal of some of the constituents of the rock.  Frequently the
blanket quartz is erushed to a white powder—=* sugnr quarez.”™

The mnsses of quirtz and low-grade ore just deseribed have resulted
from the replacement of a bhreceis of porphyry and sbale by (uartz
and ore.  Where the process has not heen o complete, fragments of
porphyry may =till be detected in the silicified mas<.  There were at
leust two steps to the process, the quartz of an earlicr generation
baving been shattered and recemented by later deposition.

However this blanket brecciz may have heen produced, it has cer-
tainly heen to some considerable degree a plane of fanlting, the beds
above it having moved relatively to those below it. But the extent
and direction of this movement are whollv uoknown. ‘The exact
behevior of the vertieal veins to this bedding faunlt could not i axeer-
tained. They apparently do not split up into stringers onupproaching

e o vl ek . e o iy = bl i
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th Dlanket, = dev the veins i the I‘:nil'l‘;!l'i\-'. ‘lillr'_\ |ll'l-i-:|l||‘\' 1=
upward throweh it sulfering more or Joss displacement.

Below this prineipal blanket ocear several sthers of lessextent and
importance and of different elareter, These oecur o bedsol dark
shale, parttendaely o thin heds Iyt egween trurl= ol ~aned-tone or
~heot- of porplevey. When Frlly llt-\‘l-lupml these Blankets consist of
unetuots vellow cliv, psualls Anely haeded parallel o the coneral
bedding of the rock~ between which it lies, This elay 1= an alteration
preduet of e shadel and tee banding s the resalt of the arvicinal
shady loinadion. The vartons steps in the clange from shizle 1o vel
I clay ey T well secn o the erossent moning <cuth Drom the shaft
oy the 21osfont leyvel,

o the vieinity of sone of the vertien] fissures these elay blankeis
sometinges contain bieles of orve, nsaalby in the Torm of impore
arcentiferons lewd carbenates with oeensiodly sonee vesidoal gadena.
el an ere Iody was stoped out From the =outheen it tannel oo the
1-foot Tevel, T extended for aboat 4 Teet oo the Blanker oo e
Sl of st vertieal e <triking N 75 Wl avermezed alwan Sleet
in thickues~. lu this cime footwall and roal wers bothe of porphyrey.
In the netehborhood of de sieft this shale bedlin paot altered toclay
il oecnsionatly cnerving w little ore, iz probably about S0 feet Below
the nein blainker previously deseribed. T the soathers paee of the
workings they come eloser together. There has been o Gbting adong
thiz lower blimket horizon, as shown by the continuity of a dike of
porphyry whiel connect= with an overlyving intrusive <heet tsee fig, B4,
1+ 343 The <hale Jias been changed (o clay in sitn by chemieal proe-
e, quiatiiled by atirinon,

Blankets =imibir 1o the last, often of very locul extvnt, were noted
at other .-ill':lli;_"l‘:l.pllit' lovrzons, =l other blunkets are sad (o0 l‘xi:-ill
at B and 250 feet below the collur of the shaft, but they coudd not e
resedred e 1o,

The ore shipped from the main blanket of the Union-Carbonate mine
averaged about Sz per ton as prices were then, wid was therefore of
low grade contpared with the Enterprise or Rico-Aspen ore. [t iz said
to have been 7 feet thick in places, and could be easiiv mited. bt con-
tained about 1 vunce of gold, 12 opnees of silver. and  varving
amount of lead. '

FOREST-PAYROLL MINE.

Situation.—Thiz mine i< on the same spur of Dolores Mountain as
the Union-Carbonate, hut lies on the side toward Allvn Gulch, with its
principal adit at about 10,151 feet elevation.

Development.—The principat workings are reached through the Pay-
roll tunnel, about 401 feot ju length, running = 327 W. This tunnel
connects with drifts, winzes, and stopes, on two nearly purallel veins,




Kavwentt UNJON-C ARBON ATE  AND FoR kst Roll MENES, Ra7
wrd with fereenlar workine~ in tao S vaniaers 7o ket lving ane
whove T other, There aee o addlioen 5o v ober tonnel rane tntae
thee hill~ide at highey elevations,

Ciesetrn roede. "This is the Loseer Flermosa, consisting of <habes
sandatones_and Jinnestones, Teis ent by sone e dikes of monzoaice
porphyvreowhivh ae conpeenen with intrnsve sheet< of the sanee rock,

The dendes meverad fiaaures are ent by the Pavrolb tunnels but nane
of e bave proved econvmieallc imporant. The Magpie vein, e
sected abord 50 Feed from the tiomelh o, strikes N Woand alips
NooONC T disde more than a Be<ured zome o porphiory, contwining
AR ‘(_"l)‘l,':l'.

Abont 3 feet Tremn the south the taneet cats the wain Forest.
1’;1}'|'n“ Lewles swhtviel s Toen drifooml on Tor vk o o Feet, Tt sgrilies
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Froi, al,—=Vertieal sketeh sovton theomagh tlos @ < Paepeii mite, sdong L of paiin oo,

about N. 73= W, and dips about =5 =W, The lode sows o maxinupay
width of about a foot of quartz and low-rrade orve containing muels
sphalerite. It is wsanlly frozen to the ~outhern wall, but on the
northern wall shows some gouge and crushed conntey rock,  Just
within thiz wall is 0 small parallel vein of white, harren quartz, 3 or 3
inchex wide, which uppears to be of luter s,

A third vein is eut near the hreast of the funnel. This is parallel to
the main lode, but ix small and hax been drifted on for only x fow feet,

The ore in the Forest vein is low erade winl is found only in sl
bhunches.

The blankets,—The lower of the two hlanket= (** contacts ™) lies ahout
85 feet above the main Forest drift. It i about 53 feet in thickness
and dips 5. 15° E. at angles from 10 to 15 degrees (g, 61). It is a
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breecin of b mixed with vetlew elay anml resembles some of 1he
blanket~ of the Union-Carbonate mine, Pl roat i shale, s hiie e
loor s sandstone. The blanket 3= not evervwhere reduced 1o hreeet
and vlay for it fudl thiekness, na the softeramaterinds e somethnes
separated by harder buds of shale or sand=tone which have resisted the
teesfornution undergone by the more susceptible beds and preserye
their firmness and continuity. The various pearly vertical Besnees
envonnterad in the dreifts and erossents below pass upward throueh
the blanket and fault i, Fhe pmximmm throw observed i abean 15
feet, due to the Pavroll veine The resudt of the fanlting i~ v vanse
the blauket to dezeend |s_\' i series of ateps tow ard the south.

Ore gecurs i the blanket in the immediate vicinity of the vertieal
firsnes, bt ik sanall inoameunt and of low weades 1oy sometisnes
acvompanicd by erusheill white quarize and i often in the Torto of
e arventiferons leal carbonnte. Some galenn oceurs, howeser,

The wppeer blanket die= lram 30 fo S Feet ahbove the bwer, thee 1w
heinge ceaemlly parallel, T~ oo 0 leet i thickness, boing o
what drver than the jower vane. The root s <habel rather disturlbed
anel broken, while the ooy iz sonetimes the apper surlicee of o <heet
of perphyevs sometimes a shady culeireons sandstone,

Tlee Blanket material i shmibo in generad appearnnee 100 1l
deseribed in the Joswer blanket, hat i1 contains con=iderablie wneennts
of =oft, unetuons, black neterial, which dries to n =ooty powider, This
substunce, which as shown e chemiealinadyvses (po 258), i lareely oxide
of manganese, is freguently in direct association with nsses of Jimes
stone, the geewrrence of which in the blanket i of mach interest. In
sots portions of the workings the limestone oceupies the entiee depth
uf the blanket zone, extending from the porphyry or sandstone ooy
up to the shale roof. Jt is often fis<twred and roken, the ereviees
heing filled with the black nwterial above referved to. Tu other por-
tient= the limestoue is absent, or oceurs in i=olated masses of drregndur
shupe, coated with the biack substance and embedded in the soft blanket

materinl.

The limestone js finely granular in texture, light hutf in color, and
i= appurently far from being pure calcium carbonate. It 1= minutely
laminuted parallel to the general hedding of the inclosing sediments.
The black, sooty substance is plainly an alteration product or residue
of this limestone. It penetrates the Iatter irrcgnlarly and works
inward along the laminge from the sarface most exposed to the attack
of the solutions which have effected the transformation. Tt ix appar-
ent that the relation of this limestone to the upper Forest-Payroll
blanket is closely analogous to that of the gypswm to the Euterprize
an¢l Hico- Aspen blanket. i

The upper blanket iz fanlted by the nearly vertical northwest
fizsures in the same manner ax the lower one. The Hssures are




s, MEMTERRANEAN TUNNEL. SRR

=ometitnes Billed with @ toneh clay gonge, <howing cvidenee of reecnt
PHOveinent. -

The ore of the npper blanket consists mainly of gadena in vinions
~tazres of shteration to cernssitesmd anglesites Tt orenrs in relatively
sl bodies alonwside the vertical fissures. 1t i not known to ooear
i e Bestone a= o divect replaicement. .

Thee produet of the wine s not known, but can seareely have
vxeeeded o Tew thiveand dollrs,

R CFEHIY . MINES,

Jediterranean funnd . ~=This is on e south side of Alyve Guleh.
at an elevation of about son Jeet. b oruns in i souther]y divection
and e o leneth of about Lo feets The countrey vock b= the Lower
Hermosn series of sandstones and shales. eut by severn] dikes and
tatraded sleets of monzanite-porphyry,

Owing 1o the gas v it thi= mmnel conld not be entersd in i,
Ly Gie WO Towerg whoe examiniad the workines in 8S9% dins revorded
the Tolow e =eetion, messursh nerthward Frons the breanstof the tannel
ont:

i feet. Massive grits Strike Nogo® W oSt 07,

A deer. Porphyry dike. Strike NG00 WO Vel

dfeet, Minerdlized sediments,”

W feset, Barren fissoee. Strike X053° K Vertieal.

45 et Torphyry, Strike NO60% W Vertiead,

dodeer, Darkshale, Overthizshaleisa anme benly, Serike X700 W Dipsw, s,

sS4 feet Massive, dark, haedened =hade. L pliees the shade = impreenated with
pynte and chaleopyrite. . '

Ve feet, Porphivey, dipping sowth aned erossing the aeds, 9 et

15 Jeet, Inosebiments 1o Gineh veine Serike 1.-W, Vertical,  Zine and lead.

Mo, Rhades, to porphyry. Strike NS0 ED Vertiend,

Pt Parphyry.  Strike X553 W Vertieal,

St feet, Shales and gandstones. One saad] vein of quartz,. Seeike N, 75° W, This
tnrtes into the bedding planes of the strata aml shows both vertical and horizoutal
nm\'vmcnt.'

TO0 oot Narrow dike.  Strike E-W. Verticul,

B2 feet,  Cirits, to fissore.  Brrike N 60% W, Vertieal, 1-inch fissure,  The walls are
voated with quartz and pyrite.  There is also some impregnalion of the adjoininge
aountry riock.

17 feet.  Cirits amdd shales, to fissure.  Strike N. 57° W, Dip 8W. 50°,

1 igot. Dorphyry dike.

17 feet. Shales aml sandstones, to mineralizel tissure.  Strike N.70°E. Vertieal.
Eight inches of clay, cubical pyrite, and guartz.

21 feet. Tmpregnated gritg, to fissure.  Strike N, 35° W, Vertical.

1% feet.  Porphyry.

O foot,  Mineralized fissure, Strike X, 83° W, Vertical. Brercia, containing pyrite
aml ehalenpyrite; 3 feet wide. .

A2 feet, Sedimentaries.

I8 feet. Porphyry dike.  Strike N.78° W, Crosses stratification at low angle.

fi feet.  Girits, to vein,  Btrike N, 53° W, Vertieal.
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Pl fent Mgeepbve pvFite. Steike NOT WO Veptieal Cevetads 1o Tineins 1
Jineber,

Sl Depresmmted eeis, 1o perplives, =rike N30 WO Verded,

S et [Marpdevty,

B et s =Doanies el slibes, e fiestere, =eeike NS W Cherre,

aipe. Srike Bo=W

porphivey, =strike NE,

=1 b, Mossive sreen sstnddslones, o
V2 i =amndstones, B pvrine by o
G fenet, Lirpiae ey o iortiswest Lisstere, in porplivey.
17 e Parphiyry.

Jimfees =netee wash aned deéhieiz e ot o tannel

Noptheire i peive . — Tt~ i~ alsos on the south side of Allvn Guleh,
al s elevation of about 10500 foct, The workings, consixting of a
a0 and neel, ave abandoned ws nnecessthle, Considerable work
i~ reported to hve been expeoded onoa teontaet ™ Iving above those
deseribed in the Forest-Paveoll mine.

Loty e —"Thiz mine e on the novthern spur of - Pobores
Mot ot an elevation of aboat 2000 feet. Te was idbe in T
wits not visibslo B Lo aever been prothaetive,

Lo fratpicd (Seantf s) Luppel ~<"This tunane] enters the northwestern
lope of Newman il atan clevation of about 9,450 feet. Tes conrse
F..and in the sununer of Tooe it had reached o lensth of
abont 2awo feet,  I6 s an extensivé prospecting venture, heinge

1=, 0l

sdesigned to cut the northern extension of the lodes worked in the

Faterprise ground and to explore the blanket or hlankets in connection
with them. The tunnel penetrates Lower Hermosa zediments and
ntresive sheot= and dikes of porphyry. The shales and sandstones
hive o wencral southerly dip. At the fuce massive beds of anndstone
were found dipping to the southwest at an angle of 21¢,

sSeveral veins have heen cut huving general northeasterly or north-
westerly courses.  But at the level of the tunnel these ure smali, and
carry little save guartz and worthless pyrite.

Nowth Pk mine.—The adit of this mine is a tunnel run into the
northwest base of Newman Hill from the bed of Silver Creek. As
the working= were abundoned in 1000, and the water dammed back in
the tunnel, the mine was not entered. For a distance of about 50w
feet, in monzonite-perphyry, the tunnel follows a fissure striking a
little south of east, which Cross and Spencer bave designated the South
Park fault. Apparently, no ore was found in connection with this
fault fissure. About 350 feet south of it, however, a nearly parallel
vein is suid to have made a small body of wood ore at its intersection
witha hed of dark shale about 7 feet in thickness. ~ The ore is reported
to huve heen about 12 feet wide. The vein itself also carried ore for

“a distunce of ahout 20 feet above and below the shale horizon. The

strike of the heds, which are low in the Lower Hermosa formation, is
about N. 307 W, and the dip is southwesterly at about 25°.
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The ocenrrenee of this Blnket ore i the =omth Pk nane s of
Interest, sisee 101 foumd below the livee introsive sheet of porphyry
thar <weeps aretnd the base of Newtan il qust cast ol Rive, and
forms the country rock of the Skeptical shari. Tl other ove-bearing
harizenz, lwowever, such as the Eaterpise, 1 nien-Carbonate, Forest-
l’:\_\'l'nll, and New Year blankets are all above this shieet.

fberare Lo d-=This also enter~s Newmsn FIEE from Silver
Creck, shont 600 feel west of the Bouth Pavk,  For aboat 350 feet the
2. tunbe) runs =0 12 B Lo thens turns and holds o somewhat crooked
%5 conrse (o the cu<t,  Like the South Purk, the tianel enters in ooz
%

nite-porphyry aml continnes in thi= roek nutl a point is resched about
120 feet east of the turn, where the base of the sbeet is passed throweh,
At this place the porplivre shicet shows o westerlv dipp of ahont 1
. It is underhun by thin-bedded =hnles, =audstoness and Thioestones
r helonging ta the lowest portion of the Lower Hervwosie A o of
- gouge between the porphyry aml the amderbving sedbments imlieaes
some movement along this plue. About $10 Feer Teether east o fanly,
with @ eenera) northamd-=onth conrse, croses the drift and bringes
e porphyes on the cast against Hermosa sedbuenis on the west,  This
E porphyey iz appaiently the same <heet just deseribed, which @« here
3 faulted down o the cast. Toward the breast of the tunnel the ven-
y erul southwesterly dip agnin carries tw base of the porpbyey up, and
at the breast o bed of Dlack shale about 1 foot thick undevlives the por-
phyry. and is itself underlain by a bed of dark himestone, of which only
the upper fout of thickness is exposed. The shale dip= 12 0a lidle
west of south. A little semn of Hnorite oceur< hetween the =hale and
the limestone.

The Hibernia was originally run to intevsect the novtherly contiotm.
tions of the Enterprise veins. If its initial course had beennaintained,
however, it is doubtful whether it would ever bave cmerged from the
massive sheet of porphyry. But by turning castward it was ennbled
to come out benenth the porphyry, which here appears to dip 2 little
west of south. Whether the bed of shale beneath the porphyry will
be found ore bearing is unknown, The position of this shale between
masgive limestone and thick overlving porphyry ix certainly favorable
to its being locally brecciuted and filied or replaced by ote in the
 neyghborhood of vertical fissures. Assays of the almost undisturbed
“shale in the breast are said to yield 6 in gold per ton.

* =- Numerous small veinlets are cut in the wasterly crosseut of the
-~ Hibernia tunnel. They are of no importance and genewlly have a
- northwesterly course.

Onamo tunnel.—This is a crosscut, 1,400 feet in length, which
“-enters the northwest slope of Newmun Hill ubout Tthe feet cast of the
; Skeptical shaft at an altitude of about 9,850 feet. [ts course is ubout
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w227 b N keloigs G thee Faderpeize Conttpaany aad was planoed to
conneet with workings from the Laurshatt, oo wias never compleged,

Feetleidior .\-}u{ﬁ daetd Wethormrse $revened = TVhe <hatt was <ank east of
thee Enterprise it ar ap elevation of niin Jeer s reported
that at w depth of S0 feet the Eaterprize blusker was cocountered,

dippinge southwest at an angle of 30-. The shaftwas then abndoaed.,

and aw sttt was made to reach this blugket by o tnnel drtven o
the hill abaue 230 feet above the Group tuanel, This tunnel, however,
Las revended the blanket dipping ensterty, there beone apparentiv o
loeal svneline botween the tunnel and the shaft. booan adempt o wet
around this depression withiout entting through the <lade roor of the
blanket, and thereby letting in the swrfaee waters: the tunnel has
hecome exeecdingly tortuows, and no connection liis ver been mads
with the =abelly <hafi. A Jittle ore i heen found in this portion of
the blanket, hut it ix of oo low gvade to =l

MINES OF HORSE CREEK.
LAY MINE,

Thix approprineely mamed propesty ovenrs on the ~outh side of
Horse Creek a litthe more than threesqueteters of o mile (gt s
mottth.  Ax the gedogieal map <hows, it is in the Jower part of the
havgee bundslide aren Forming the north slope of Daeling Ridge.

The Puzzle mine was discovered about the vear 1870 and during the
first few venrs of operation produced nearly S0t om0, Fhe ore wis
partly oxidized silver ove, frequently carvying from Goo Lo Lsinounces
per ton awd containing over 34 per vent of =il Noae of this ore
could In seen at the time of visit, but it wa= probably areentite,
Jargely clmnged to native silver. €. W. Tlarington states v, his
unpublizhed notes that embolite, the chlor-bromilé of =iver, wus also
present. The ore was treated by barvel amalgamation in winks <itu-
ated about 1.0t fect south of the-mouth of Horvse Giuleh. These have
since been torn down.

After a few yenrs the Puzzle ore body wis worked ont. nnd in (400
the workings had long been abandoned and could not Tne entered.
Many attempt= have been made to find a continuwation of the Puzzle
ove body, but none of these have thus far been successtul.

The country rock of the Puzzle (and Puzzie extension} vonsisis of
sandstones, shales, and lbmestones, belonging without mueh doubt to
the medial division of the Hermosa, Thése are cut by ome or more
dikes of monzonite-porphyry,

These rocks, however, are not in+place. They form a muss which
has slipped for an unknown distance down the slope from the south,
hurying the former hed of Horse Creek and forcing the latter to swing
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arowl the obstraction and eut o aew hed to the north of e okl one,
This change in the couwrse of the stream is indicated in the uap
(ry. XLh.

A shaft Hy feet deep. sunk in the little <wade wlich sepaates the
Puzzle knoll from the wmain hill slope. pussed throngh the Endstide
Cmperianb and encountered buried stremn gravels containiie hits of
woud,  Gravels were seen in 190w at the bottom of 2 winze =uuk 20
feet helow the Hess and Gareen tunnel about 1o feet from its anouth,
They consist of well-rounded pebbles and howlders of variows rocks,
of all sizox up to 10 inches in diamaeter. Mingled with these i~ wmuach
fine gravel and clye. This gmvel rests upon oo worn and trrecubo sure.
Taee of Dack limestone. whicle in one pliee is eat by aodike of povplyrey,

Tt ix fmpas<ible to e certain whether the gravels st deseriled are
identiesl with those underlying the Puzzle oveand found in the hottomn
of the old <haft above referred to. T is bhighiv probable that sneees.
sive kudslides took plice, compeltidt thee stream to change its congse
more than onees After <iach o stiche the stream wonld be dimined,
ancl would deposit silt and gravel above the obstruetion, Tleis depssic
woukd i turn be bried by the mias< of york sdipping or ereeping down
the slopee from the divection of Darlive Ridee,

The mode of occarrence of the Puzzle sre e at present he only
imperfectly ascertained through conversation with those who formerly
worked in the mine. Tt was an irvesulne veplacanent ol the upper
portion of a bed of dark fossilitevous Tinestane,  On the nort it was
limited by the present =tream hed, oo the cast by o fracturee ploe
filled with gouge, and on the west wis cut o by a s of bded
stream gravels.  The ore-beuring limestone stiatum is veported (o
have been greatly fractured and elevated towwed the south by a =ue.
cession of small step faults until finadly et off by a =oft uss of
erusbed rock and gouge. It is not known what rock directly overlay
the ore, although in some places broken rock and gouge is reported.
Below the foot-wall limestone ure the strewm gravels of the old hed of
Horse Creek. :

The Hess and Garren tunnel, starting from the hed of Horse Creek,
in the Puzzle Extension claim. just west of the Yuzzle workings, runs
in a direction S. 10° E. for about 323 feet. The rocks encountered

. are sandstones, shales, and limestones, all greatly disturbed. Bedding
faults and cross fractures filled with soft clay gouge arc numerons,
and in many places the beds are reduced to a chaotic mass of frag-

. ments mingled with clay. At one point. perbaps 200 fect from the

: mouth, gravels were noted mixed with clay and angular rock débris,
At the breast is a massive bed of black limestone overlain by shales
and sandstones, all dipping north at 15, Above the limestone ix a

" prominent bedding fault filled with crushed shale and gouge. Other
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similar it snpdler fault is=ures ocenr by e overiving <mles and
sandstones. There exn be no doubt that te entive tannel i< land-
slide material, derived wainky from the Middle Hermosa,

A shaft sunk some vears ago by O Camphell on the Puzzie
Extension gronnd enceuntered, at o deptl of 60 feet. a bed of ligdn
u=hy nmiterial abont 12 feet thick.  This lavey consistz partly of a pake
sky-bliwe vitreows mineral. which was determined by Mo €0 WL
Turingion. threugh blowpipe test=. to he allopliane, a hydrous silicate
Cof alumina. The origin and association of the mineral at this oceur-
tenee could nat be ascertained.  Specimens show the allophane mixed
with extrthy material, the structure of the whole =uggesting an altera-
tion product of s;e nuknown hreceiated material.

ALoAL O MINE.

Thi= property. lving on the Bl <lope, about 20 feet abeve the
Puozzle mine, cmbraces two tgnnelso o verteal <baft and an inelined
hadt formerly known as the Hooxier Girl. The tunnels are prospecis,
run to find the originad ore body fromy which that of the Puzzle wa-
devived, The lower tunnel, at an elevation of 9600 feet, rans &=, 2
Woand b about 400 feet in leagdh, 1t = @l i Hmestone, whieh
i~ o shattered w10 vequire timberine throughout. The limestone,
bhelonging 1o the middle division of the Hermosa fornmtion, i~ irvegu-
Luely fractured into Jarge blocks separated by seamx of unctuous clay
goteee. T 0= abl kndslide praterial and wot in place. Tt has slipped
for an unknown distance down the =lope of the hill, and the heds them-
selves have slid over caclt other and have been at the =ame tine
irregularly hroken. )

The upper tunnel is 50 feet higher than the lower and i about 350
feet in length. For 175 feet it runs 5. 4 K. in thick-bedded dark
limestone with a general northerly dip of 15-.  This limestone is ahat.
tered into great irregular blocks sepurated by gaping crevices or by
tissures # foot or more in width filled with yellow clay.  Although thbe
fragments ure often confusedly jumbled, vet the original bedding is
not entirely ohliterated.

The tunnel then turns esstward and penctrates highly disturbed
sandstone, shale; and limestone, and a little intrusive porphyry for o
distance of nearly 300 feet.

About 275 feet from its mouth the upper tunnel connects with an
incline leading to a verticul shaft. These workings show fine-grained
sundstones and shales above the limestone in the tunnel. A little ore,
chictly copper earbonates in a caleite gangue, oceurs, mixed with clay
and breccia hetween the limestone aud overlying ~andstone. It varies
from a few inches to a foot in thickness, but is of small lateral extent,
being cut off by slip planes. ‘ ’
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Both tunnels cur <evernd shartered quuartz veins apparenthy of no
value,  One in the wpper tunnelis 3 or 6 feet wide.  Norock was seen
in either el which could be Jooked upeon as heing i plaee,

The old Hoosier Gird inelined shaft Ties about oo vards sontheast
of the lower M. A, €L minnel. Tt is on a krge vein apparently strik-
ing N. 75 W bt poorly exposed,  The dip is to the south for the
Brst 20 feer at an angle of 22 and then ineresing to 50 0 The vein
consizts of bavven eoarsely crvstalline radial quarez, The conters from
which the quartz has ervstallized are often rhombs of caleite showing
enrions=ly dudland pitted surfaces, as i they had been artacked by some

solvent hefore the QILITTE Wis dl‘l)().':iir!.'(l‘

MONAWER MIXNE,

This 3= b Mobawk Gudeh, on the north side of Horse Creek, at an
clevation of abone 05600 feet, The vein, having a vencrat northwest-
sontheast <trike, wins worked through a crosscut el pow cavid ing
The dunyp shows monzonite-porphyes and slabe, with some pvrite and
aphaierite. Botls widlaTof thee vein are said to be porphyes, probably
a dike.  The paterinl an the dump <hows that the porphyey in the
vicinity of the fi==ure has been altered to a skeleton of cryptoerys-
talline guartz containing line particles of pyrite. The trger feldspar
crystals of the monzonite-porphyry have heen removed. giving the
gilicrous alteration product a spongy texture, which reproduces to a
coertain extent the original porphyritic structure of the roek.

About 20 tons ol ore. containing 40 onnees of silver per ton, i= =aid
te liave heen obtained from the mine in 1886,

The geological mip of Cross and Spencer (PL XL shows o fanit
pas=ing throueh the Mohawk mine. It is not known what intfluence
thix dislocation has upon the vein.

GREAT WESTERN MINE.

This is a prospeeting tannel about 2,000 feet west of thé Puzzle
mine, and on the north side.of Horse Creek. The tunnel bas a north-
west course and is over 400 feet in length, the face being inaccessible
owing to caving. It penetrates shales, limestones, and sundstones,
probably belonging to the middle division of the Hermosa formation,
with an intercaluted intrusive sheet of porphyry, The general dip of
these rocks is to the north at about 15°, and they ave appurently in
place, although the tunnel for 125 feet from its mouth passes through
surface wash and slide. About 250 feet from its mouth the tunnel
exposes & blanket about 6 inches thick, lying between shaly limestone
below and shaly sandstone above. This laver of brecciated muterial
is appareuntly not of great extent, and practically dies out in a distance
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of 24 feet to the west of the tunnel, where the shaly sandstane reses
upan the litmestone with but slight evidenee of distarbanee,

A seeond and steigraphieadly higher blanket appears in the roof
of the el about 300 feet from the mouth, and dips down (oward
the breast. This ix a soft, dark brecein consisting of crwshed shale,
sandstone, and limestone, lving hetween two beds of Thnestone. In
phices it is at least 6 feet in thickeess and contains within it « sheef of
porphyry 3 feet thiek, which hus been altered to a soft wray clay con-
tiining much fine pyrite,

EACKAMANNA AND OTHER MINES,

West of the tirent Western tunnel and seattered along Horse Creck
are seversl smadl mines whiclh were formerly worked sd from some
of w Bich o few tons of ore were taken prior to 15270 They inctade
the Lackawanna, Puzzler. Flving Fishe Roderick Dhoe Chinistina, Bel-
zora, Ban Jwn, aml Golden 1o {Formerly the Sannyvside). Fleese
are all abwndoucd wwd we loneer aecessthle, Most of them are on
veins striking aboamt No S5 Wl the Belzorn and Cheisting being snp-
posed 1o be o tie < fissure,

High up on the north side of “:ll'l‘ing' Ridwe. ar an clevation of
I oy feer, i the Magnet mine, in which a littde work has boeen done
upon a hody of magnetite. This nmagnetite oceurs as s repheenent
of Thnestone belonging o the Middle Hernosa, and has e average
thickness of about & feet. The beds in which it lies strike southeast
and northwest and dip northeast at about 45<.  But the entire deposit
is within the Jaee Horse Creck Landstide aren and ix probably not in
place.  That the ore is limited and cut off by faults, ix <hown even by
the present very superiicial workings,

The limestone whiclh formx the hanging wall ix chertys bor that
npon which the ove rests i< a =oft white granular limestone, penetr: ated
irregularly by streaks of m: whetite and malachite.

The ore, which in its upper part ix slightly oxidized. contuins o
little chalcopyrite. The hest contains about 65 per cent of iron. with
balf an ounce of silver and o tenth of an ounce of gold per ton. A
little way being mined in 1910 aud sold to the smelter in Durango for
use as a flax.  Eut as the smelter allowed only 84 or %5« ton for the
iron and the cost of transportation amounted to $4 per ton, the
operution could scarcely be very profitable.

The Uncle Remus mine, situated at an elevation of 11, 350 feet at
the junction of Darling Ridge with Expectation Mountain. was for-
merly worked through a shaft and tunnel. It is on an irregular vein
in monzonite-porpbyry, from which a little gold orv containing tellu-
rium bas been extracted. Chemical tests hy Dr. H. N. Stokes show
that a little molybdenun vccurs in the ore,  The workings were caved
and abandoned in 1900,

There are severul prospects on the South F01k of Horse Creek,
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ineleding the Fland-Oua, npon somwe o which considerable work has
been done: bt they were all abandoncd sad inaecessible G Tt
tnd no information voneerning them was obtainnbie.

On the West or Middle Fork considerable tinpeling has Iween aeeome
plished on the Palmetto group, but no ore has been produced. There
tre various other small prospects in the vicinity, one of which—the
Marringe =tuke—iz on o nearly vertieal fssure in porphyry. striking
nearly east wul west. The fissnre contiains no vein quartz, but the
porphyrey for a width of 5 or G feet s siliciied and bopregnated wicls
puorite in the manner deseeibed on the Molasw k prospeet.

JCHINNY BLULL MINE,

Thi< wmine, =ituated in the saddle hetween Cabice Peak and Johany
Ball Maountain, wa= opeaed in 1570 and in the conrse of one or twa
veurs produced stbout Sloo oo, The ore then beeaine exhausted, ol
the mine T e atandosed for mnsy vears. The ore s <aid ta bave
ovenered tna T ehimmey,” roughly civeutar i plan, and Boor 15 feet
in dismueter. 10 wis mined through aovertical shaft 122 Feet in depih,
This =dzefd 1= now caved ir, sened tm[\' a eruter-like ]:il on the <arfgee
nurk= the <ite of the formwer ore body. X 1ieel 180 Teet o leneth
was run in frone the west side of the ridee in 53532 1o conneet with e
<haft. The connection was effected, bur the ore gave out at this point.

The country rovk of the Jobuny Bull consist= of fine-grained sand-
steares and =haly Hestones belonging to the Delores fornztion, ent by
sheets and dikes of monzonite-porphyry.  As seecin the crater-like
depression above the old workings=. the are body wis inclosed i a very
fne-grained, nearly white sandstone, which = minutely impregnnted
with pyrite and traversed by small, jevegular dikes of porphyry,
Close o the ore this sundstone contains abundant pyrite. is traversed

by irregular streaks which difier from the rest of the rock in contain-’

ing numerows spots of kaolin, and ix often strongly silicified. The
gangue of the ore iz composed of cryprocrystalline quartz, full of
minute vugs, which has resulted frown the complete silicification of the
finc-prained =undstone. This silicification extends irregulurly into the
inclosing country rovk, particularly along hedding planes.

Below the ore body »n vein was encountered n the crosseut tunnel
already mentioned.  This vein strikes N, 35° W. nad dips northeast,
and as shown by the dislocation of beds of sandstone and o sheet of
porphyry which it cuts, corresponds to a small normal fault. This
fissure is less than a foot wide and contains erushed rock, gouge, aud
a little ore. The Johuny Bull ore body was uppurently deposited from
thix fissure through silicification and replacemaent of certain heds favor-
able to such metusomatic action.  The locnlization of the deposit as a
“chimney ™ appears to huve been due to the existence of one or more
eross frctutes, '
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The ore of the Jolmmy Bull consisted of eaargite, pyritec black oxide
of copper. free gold, and probably other minerads. Tt was of hivh
evade, bath in gobl and silver.  Chemieal test< made by Dro HoON.
Stoke~ <howed that =ome of the ore contiined teliurivin and traces of

Bi=imutis.
GLHLD ANCHOR MINE,

This i= entered by o tunnel about $uo feee in tength, which runs
from Ball Basin in o direetion N, 65° W.. and passes under the
Johnny Boll workings. The tinne] passes through conglomeratie
white sand<tone, time-graited sandstones, and shaly Hmestones belong-
ing to the Dolores formation.!  These heds strike No 1 Eoand dip
westerly ot about 2h-0 They are cut by several dikes of porphyey,
which i some cnses contain phenocrysts of Kaoltizsd Jeldypur up to
9 inches in deogth and by one clastic dike > inches wide, flled wigh
firtn!y consobidated frrements of zundstone amd grit, with <ome quartz
])vll]liv-'.

Aluna 420 Yeet Trom it= mouth the tunnel cnts tee Anchor vein,
atriking north sard zonthe aod dippiee cast at abowt 700 Whepe
seen. this vein 1= doetly o soft gonge, howing evident signs of reeent
movement. It <hows w porphyry dike or sheet on the lmnging wall,
Some specitiens of ore from this vein show metasomatic replacement
of finc-grained Heht soucdstone by pyrite and tetehedrite. The proce-
ex< of ove deposition is closely simikaur to that in the Jolmay Bail.

Nearly 60 feer from the mouth the tunnel intersects o fissure
which i~ supposed to be the Johony Bull vein. It strikes about N.
50° . and dips southeast 30=, At the tunnel it is & mere seam of soft
gouge. les< thun 5 inches wide, carrying a little pyrite and traversing
fine-grained sundstone.  This fissure was drifted on for abont 60 feet
to the northeast, where it opened inte a small ** chamber™ or stock of
pyrite abont 10 fect in diameter. Some of this pyrite upon assuy
afforded over ) ounces of gold, apd it was stoped up for 45 feet,
But as a whole the ore did not pay the cost of its extimction. A
little tetrabedrite was associated with the pyrite. The ore bedy, like
that of the Johnny Bull nearly directly above it, was formed hy local
replacement of fine-grained sandstone and shale adjacent to the fis-
sure. It may well be doubted whether this fissure is the same as that
of the Johnny Bull, as the two (as pearly as could be determined by
the short exposures available) are divergent in dip and strike. -

OTHER PROSPECTS IN BULL BASIN,

The Albion (formerly the Victoria) wus formerly worked through
two shallow shafts and produced a small quantity of pyrite and tetra-
hedrite ore from u small irregular fisyure.

VIt of inlerest o nnte that the red color so eharacteristic of the Dulores [onmation of the Jurs-
tming ol =uflace exXpenne disappears underg d {at¢ least in this regivn) nod the beds become
penrly white,
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The Cadedonia (formerly the Ricop i< sapposed to e on the e
vein ax the Albion. . le o was opencd Tneoa shaft ol tannel aoed s
reported to have vielded a litthe = black copper™ vee. The vein as
seen in the shaft <trikes No 407 Woand dips novtheast ae 85 0 Tt ix
composed of =olid quartz np to 16 inches wide carryving spladerite
and pyrite.

The Utah claim. on the vorth side of the lower paot of the lasing iz
on & large vein of barren white gquartz striking Xo 55 Wooand dip-
ping &0~ to the northeast. The comntry rock = pebbly sindstone of
the Dolores formation.  Consileralde drifting bas been done on this
vein, which i sometiimes over 3 feet wide.  The quartz is fenetured
and crushed. and =hows no minerdization beyvowd an oecasional speck
of pyrite, .

MINES OF THE EASTERN SLOPE OF EXPECTATION MOUNTAIN.
N COWDHEY MENE.

This i= xituated on ."ﬁu-’lphuz’ Creok atan elevation of <580 Teer, The
workings consist of @ bsel something over St feet o length, ran.
ning =607 W ol some stopes inea blunket. The tuned fotlows an
irregnlar bunchy ladel in nessive finegeained saud<tone lelonging 1o
the Lower Hermose and dippings S0 305 W oan o anede of 20 0 FLow.
grade ore. vonsisting of pyrite. galena. and sphalevite o a guarez
gingue, veeurs in the Tvger portions of the Jodes which often splits
into irregar and dizcontinuous stringers,  The generit dip of the
lode appers to be southensterly, at a high angle.

Alout 3w feet from thwe wouth the tunnel cut< o banket, which ix
composed of a hed of black shale about 1% inches thick, resting on s
sive sandstone.  Abhove the shale ix about 3 inches of hestone, then
18 inches more <hale. and then massive sandstone,  Near the lode
the lower shale is erushed and veined with quartz. The ore oceurs
near the bottom of the hed. resting on the sandstone. It consists
chiefly of galena and sphalerite, and is of Jow grade.  Frowm 100 to 200
tons have been extracted. but the mine is now idle.

The main lode appears to pass upward through rhe blanket. although
its identity is obscured within the minernlized shales.

TOMALE MINE.

The abandoned workivgs of this mine are nlso on Sulphur Creek,
about 50 feet bigher than the N. A. Cowdrey. The adit tunnel follows
an ore-bearing stringer striking 8. 55 W., and dipping northwest at
an angle of about 73°. The stringer is usually about an inch wide and
carries galena, sphalerite, chalcopyrite, and pyrite, with very little

" quartz. The country rock is fine-grained mussive =undstone of the

Lower Hermosa, which is traversed by several other stringers gener-
ally parallel to the one followed.
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Abowt de feet Trom the woatly of the tuunel the steingeer s cnp off
by oa fuedt winein strkes NO S0 Woad dips 800 NEC This aissure
carrigs white quartz wmd sotme pyrite. the whaole heing sonnewhat
crashed. and aecomprunisd by vouge,

A erosseut of s Teet o the povthwest adone this it sbows that
the country rock i~ traversed by many small veins, penerally parallel
to the one followed in the tnmel, Some of these oy oree Others,
like the fizeure faulting then, contain ouly quartz and pyrite. At the
end of the crossents a stringer about 3 inches wide, of <olid galena.
phaderive, and chaleopyrites wax encountered in the sonthwes <icde of
the erozseut. cut ofl =lnrply toward the northeast by che fault, This
stringer was then drifted on as the main vein, but it i= by ne neans
eertain that it i< the sune as the ore originally followed northeast of
thae faukt. Thos Jewd swas deifted oae for 150 Fesd, bt i wsintaimesd it=
character as a sl Geht-lmnehing steinger, and the prospeet was
finalty alandonel.

ARGONALT MINE,

This nine i adso on Sulpline Creek and i entered throweh tno tune
neds a0 few vards apstream Trom the Tomade adit. These tinnels are
separated Iy oaovertionl distanee of about 50 feet, both entering in the
saane <heet of porphyey. o the lower devel o crosseut of 1250 feet
vives aevess to the lode, whiely strikes N4 Foand dips novthwezt at
an angle of 60 0 Alwat 130 fectof drifting on the voin was aeeessible
on this level at the tieme of visit. The lode varies in width up toa
maximum of i foot. 1t freguently splits up intoa <tringer lead which
i< too lean to work.  The ore vonsists of galena, xphalerice. chialeopyrite,
and pyrite in a pangue of nnwsaally spongy uartz, full of winute
vigs<  There is u=unliv a gouge on both foot and hanging wall~.

The vein has heen stoped through to the upper tunnel. which enters
in porphyry, but finully cutx through the upper surface of tiw <heet
into overlyving shale= and hine-grained massive sund=tone~ and lime-
stone belonging to the Lower Hermosu.  These beds dip ». [5 E..at
au ungle of 40°.  The unusuul steepness of thixs dip i probably due to
local irregularity consequent upon the intrusion of the porphyry.

The lode in this level preserves the general character already noted.
The ore, however. is sometimes nearly free from quartz, and the ex-
istence of sheeting und minor veining of the country rock alongside
‘the main fissure is better shown.

It is reported that the ore did not extend up into the shale which
immediately overlies the sheet of porphyry. At the time of visit the
top of the old stopes was not accessible, but G. W, Tower records in
his notes that the overlying shales are brecciated and the linestone
silicitied, but that no ore was deposited.

No work hus heen done on this property for years.
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BANUCROFT MINE,

" Thix lies about 1300 Feot north of the Aveonnui, and, like most of
the properties in the vieinity, iz at present ligle more than an abandoned
prosprect. 1t was proposed in [, however. o reopen it for zine ore.
Tt has been opened by tunnel and shafee. . The tunnel follows a vein
striking N, o0 Eoand dipping northwest at 75 The country rock
is Lower Hermosn sandstone, dipping sotith st an angle of 157, A
seeond parallel vein lies showe 12 feet 1o the northwest.  Resting
dirvectly upon e sandstone s a layver of sofr shale brecein and vellow
clay from 2 to 3 feer thick, overlain hy =hale.  The northwest vein is
appareatly cwt off sharply at the base of this brecet. The other
vein, the one followed by the main taenel, Joses s vein chavacter
upen renehing the hreecia, and the Tatter shows aclittde ores while the
wnderlving sandstone i slso shghtly aninerabized. 11 s reported that
somv ore was stapedd Trom fhis blanket, extending 1o o distanee of 30
feurt Teamy the fiasure,

Maoat of the old \\'nl'kill;_’s e ne ]{l]l_!_:’!‘l‘ aceessible wanl altheugh
som highly splederitic ore was =een o the dump. it was not seen in
Phace exeept o sl amounts in the northwest vein. Fhe soune sheet
of porphyry eut in the Argonaut working= was apparently caconntered
in the Baneroft shaft and in the abamdoned S10 Louls <hafto o linde
highet wp the inll.

SILVER SWAN MINE.

The adit of this mine is 0 tuopel some W feet in length, entering
the mountain about & feet south of Sulphur Creek. swnd near the
leve! of the Doloves River. This tunnel ruons 3. 8- K, in Lower
Hermosa sandstones, shales, and limestones, 1t cuts several snwldl
veins of no cconomic iportance as far as known.  Near the hreast of
the tunnel a riise of 60 feet connects with » short upper level.  Here
a snmlland trregular vein followed in the lower level becomes much
larger, striking N, 30° E. and dipping novth at 70%. At the west
breast of thix upper drift the vein shows n foot of ore next the hanging
wall, consisting of galena, sphalerite, chalcopyrite, and pyrite, with
about 3 feet of sheeted sundstone and ove-hearing stringers on the
foot wall. .

Another rise of 12 feet gives access to a higher level, which at its
western end cuts a well-marked blanket. ‘Thix consists in its lower
part of ahout & inches of soft gray clay or gouge, ubove which is an
unknown thickness of black shale whbich bas been shattered and crushed
to a tough clavey mass. The whole “‘contact,” which undoubtedly
represents n pronounced hedding fault, resta upon sandstone dipping
10° or 12° to the southwest.

The inain lode is snid to spread out to & width of 20 feet and to carry
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gitlena ove immedinnely below the geay gonge. The vensare certainty
cut off squarely at thi= horizon, but the development is not vet sutli-
cient to determine the precize mode of veenrrenee and extent of the
ore bodies.

The ore so far fowed ix-of low grade, with it< value chiefly in =ilver.
It has not vot been produaced on a commereinl seale.

LITTLE MAt#:IE GROUP.

This is 2 group of prospects on the west bank of the Dolores River,
abont. 3 feet novth of Sulphur Creek, and tnefudes the Lirtle Magvie.
Birehard, and Havdserabble cliums. The =everal trimels and drifes in
Lower Hermosa Iweds expose st hlanket closely resembling that of
Newnmn HAllo o 1o vests upon abed of limestone qond = overliin by
dark =hale. 11 consizt= chielly of a shale breecia and congains o few
st nnebies of ove. The liestone and =hades heneath tris IManket
are teaversed by momerous small =tringers of white quartz, Inu no
work has bueen done to determine whether thexe indieate the presence
of a vein o veins bencathe Various incipien oe loeab danket brecejas
were noted b the dark zhabes at ditferent stratigraphie hortzons,

TRONTLAI MENEL

Thix Livs about don feet nerth of the Litele Mageic oronp. in Lower
Hermaosa bodls, striking northwest and dipping southeast at 157, The
tunnels of thix mine were caved in at the time of visit.  The main
vein ix reported by (o W, Tower to have wvourse of Noa5- K. This
vein is sid to Iave vielded about 300 tons of ore, contiining 30 oungves
of silver per ton and & per cent of vopper. from a pocket encountered
at its intersection with a fissure running N, 30- W,

=

WHIM MINE.

This property, uwo longer accessible, was opened by four tunnels
about 200 feet north of the Ivonclad. Tower states that a vein strik-
ing N. 30° W is slightly faulted by u vein trending N, 20° E.. and
that both carry galena in a gangue of quartz and caleite,

LITTLE LEONARD MINE.

This prospect is situated between Iron Druw and Sulphur Creck, at
an altitude of about 9,800 feet. There are seversl tunnels, of which
the lowest only was accessible at the time of visit. This is about 300
feet in length and cuts a number of northwest-southeast fissures in
monzonite. These are unusually numerous and bave rather flat south-
westerly dips ranging from 10° to 40°. They frequently contain
nothing but gouge: although there is sometimes u little crushed quartz
present. No ore was seen.
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MONTEAUM A MINE,

This ix opened by two tunnel~ about 150 feet above the settlenwnt
Known as Piecimont. which Ties novth of ol just across the river feom
Rivo. ’

The lower tunnet i= abogt 3o feet in length and has s course
of N. A4 WU for aboat habf the distaner and then s N 700 W,
It follows a1 ticht and ivvewnlar vein which dips southwest abont
-, Fora distanee of awarly 250 feet from the mouth of the sunnel
the conntry vock i quartzite. referped donbtfully to the Devonian,
Bevond this= appear Hinestone, sandstone, and shales, helonging to the
Lower Hermosa, and dipping = 30 Woatan angle of (57, Associ-
atedl with these beds 3= semie intrusive porphy ey, apparvently o sheat
comnected with the large cruptive mass which extends ap the spur
hetween Aztee Giudeh and Droy [,

At the point where the tunnel cnierees froan the Devonian quaortzice
oent~ wovery irresnlar blanket, comsisting of erusted and pulverized
vock. conwe udd ores This aterinl rest~ partly on the quartzite winl
partly apon monzonite-porphyry. U iz overlain by shales and ~<owd-
stone. i apparently abedding Bt along a bed of limestone wineh
has heen broken up ol parthy rephved by ore, The latter vonsisis
chicty of pyrire and chadeopyrite e wangue of quartz and chloreite,
Aldigthe galena has also been founnsd.

Thix anket ore ix divectly connected wich the main vein, which von-
tinue= up through the overlying sediments, and which, s fur as coubdl
be determined, is not o plane of perceprible faulting,  The perphyey
and guartzite that underlic the brecein are impregnated with pyeite,
Pt of the quartzite shows in addition jntense metamorphisin of 2
kind not usually associated with ordinary ore deposition.  In it< initial
stages this alteration consist= of the development of green hormblende
in the interstices of the guartzite.  But where the process has heen
complete the quartzite is replaced by a coarsely ervstalline ageresate
of pule-green hornblende. pyroxenc, and epidote.  In other places the
metamorphosed tock consists of coarsely crvstalline pyrite, chlorite,
guartz, and dolomite. This metamorphizm iz evidently of the sne
‘origin as that so noticenble in the Atlantic Cable, Shamrock. and Simuge-
gler claims. and generally prevalent in the Devonian rocks just north
of Rico.

The upper tunnel follows a smalt vein lving u little north of and gen-
erally parallel to that followed in the lower tunuel about 23 feet below.
On the north side of this tunnel a Hat deposit of iron pyrite, in a
matrix consisting chiefly of chiorite und ranging in thickness from
1 to 2 feet. extends to an unknown distance from the vein. It dips
southward at a small angle. It is n replacement along « bedding plane
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I the quarizite, which ~hows a0 setew hat similar alteration o thad
wevsedv deseriluad,

The =telter i, s deseribed v roms sl Spenecr, mst jaess
through or very near the apper tunnel of the Montezuns, bat the
working= theaetves {ail to revead s presenee,

CALUMET MINE,

This prospect iz of interest through being owa vertical Assure, which
i~ prabuhly o branch of the Lust Clianer fanidt.’ It is opened by a
tumiet 500 feet o length, which enters about oo feet =outh of
Aztee Guleh and abouz 100 feet above the Pedores River,  The vein
ix 4 or 3 feet in widtle, but without yveeular wall~. Mt ix dlled with
guartz, el maeh crushed, containing bunehos of prrite,

The vountey pock near the mouth of the toned 1= tine-erained sand-
storpe, c'h:lla;_:‘illg_" neat the Treast o <hade anel inrrusive ]m['pll_\’l"\'. [t
i~ adl more or less impregmded with pyreige sond chaleopyrite, amd the
porpby ey i particular s traversed. by nmnmerons minnte styingers of
guartz sond pyreite and decomposed o sofl ey nits, Sringers
contiininge guartz and pyreite and stetkone nerthwest and <ountheast are
VUTY e rous,

ALTEC XL,

Thi~ e, one of the first to-be opencl in the district, i sitaated
in Aztee Guleh atan elevation of abowt 2o feet. 1 has been worked
very irregularly for vartons short perviods <ince 15749 and has made
somte sl <hipients of ore. About 24 tous were produced in 1885,
whicl carvicd from 32 to 33 in gold und 17 ounees of silver per ten
andd 13 per eent of lead, '

The developments wre confined to sone tunnels and small stopes on
the Astec lode. This strikes about N 7o Woand dips noreh ar from
80~ to 85, The country rock consists of shales, sandstones, and shaly
liniestones of the Lower Hermosa formation.

As exposed in the upper tunnel. the vein consists of white banded
quartz. 3 feet in width, the banding being duee to thin filns of partly
silicified gouge or shale inclosed in the quartz.  Thix quartz is practi-
cally barren. containing only a little pyrice. On the footwall is a
broceia of shale and shaly limestone about 2 feet wide, which passes
without definite wall or gouge into the wndizturbed shales and lite-
stone~ forming the country rock (fig. 62). Both brecem and country
rock are mineralized, chiefly with pyrite. to a distunce of at least 5 feet
from the vein. Much of this mineralization is . metasomatic replace-
ment of calearcous shale bands similar to that described {fig. 60, p. 345)
in the Union-Carhonate mine.

1 Cromn andl Spencer, Joe, sl |- 12
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O the Irngsing wall of the vein i~ g somewhal ~imiiar brecei, te
width of which i~ not cortwinly known: lag it is at least 5 feer. This
hreccin consists ehiefly of shale fragmenrs, often comented b wlite
etz and sometinnes by ore,

The weolomieal work of Cross amd Spencer bas shown that the Nellie
Bly fault, which passes over the point of Nigeer Baby Hill, probably
extend= throngh Aztee Guleh, The eharacter of the Aztee vein cer-

Fii, 2 —Crosk section of (he Axtee Tinde,

tamty imdieates that considerable diferentinl ovement has tnken plice
along thi~ fissure. The development of the mine, however, s not sui-
ficiently extensive 1o determine the throw of the Finli at thix point.

The Columbia chim. alo an eavly docation. is on e sme vein ax
the Aztec, and ix <itvated 1 fow hundred feet lower down the gulch.
It hax not been worked for vears,

NAMBO MINE.

This mine lics on the northeast slope of RExpectation Mountain,
between Jlor=e Creck wnd Aztoe Gulch.  The principal adit i= a tunnel
entering the hill ut an altitude of about %.250 fect.  The main work-
ings are shown in the sketch plan of fig. 63. Thev are in shales and
sandstones helonging to the Lower Hermosa,

Several veins are cut by the tunnel, us shown in fiw. 63, but they
have mot proved of any importance. The main Sambe vein is wsually
from 3 to + feet wide, composed of solid motthd quartz carrying a
little pyrite.  The wmottling ix due to nwmerous silicified fragrments of
shale included in the vein.  Tbe vein strikes N. 757 W and dips north-
ward at about 635 1t oceupiex n fanlt of at leazt 4 or 5 fect throw.
But whether uortnal or not. could not he determined.  Thix vein is
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ieself of no valie, bur pumedieely ahove the topoof the drifle s con-
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pected with a hlanket of quartz and ore inclosed in shales, while a
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F16. 64.~—Cros aeclion of the Sambo vein and blanket ore body, on the Yine A-A of fig, €3,

smaller portion of the vein continues upward across the beds (fig, 64).
The blanket deposit occupies a hedding fault hetween black shales
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below and wray ealeareons shales above,  The vesudting shale breecia
i< fir places completely veplaced by aanass of quartz and ores which
extends to @ distanee of about 30 feet 10 the =outh of the drift,
Bevowl this the silicitieation dies ont ond the bedding fanlt ix not
minevilized,  Owing to the inclusion of munerons shadowy fragments
of silicitied shale. the yuartz hasa decided mottled appearanee.

The st ore consises of galena e terrahedrite, but sphalerite is
very abundant in =ome portions. together with pyrite and chadeopyrite.
Thwe stopes in the bBlanket indieate that considerable ore has been
extracted, bt the mene was idle ab the e of visit,

The ore-hearing hedding fault bas not been Tound on thie north side
of the vein. nor, appavently, has any zeurel been made for it. The
heddine fault ix proladbly older than the vein, and was itself disloeated
by the atter.  Ftis very probable that the hodies of ore will <ome time
he found on the porth side of the fissure vein at a different level from

BT o 4 3T R

v

L8
thiese abready extracted.

LZULU CIHEE MINE,

Thix i~ an absndoned prospect. situated nesre the head of Tron Dyaw.
atan altitude of about L7000 feet. U was
oprened throueh two_tunnels, of which the L
lower i~ <hown in plan in fig. 6i. The \
workings are o shales, sandstones, and .
limestone= of the Lower Hermosa for-
ntion, ent by at least one brge dike of
porphyry. /I

Novure wis seen, und the chief interest V4
in the mine ix the ocenrrence of two =trong /fl’"
fisstres. cut by the tunnel, one of which
probably correspouds to the Aztec lode £
fissure and the Nellie Bly fuult. The Gt e and srtcera tons
of these fructuves is encountered about f.“ ;
200 fest From the mouth of the tunuel. !

It is n strong breecia zone about 10 feet
wide, filled with fragments of shale and
wet clay, with some quartz near the huny-
ing wall. The dip of the fissure is south-
erly and its strike apparently nearly eust
and west, bnt neither could be accuratety
megsured. The hanging wall shows shales
.. &nd sandstones, while the very irregular

footwnl! is limestone, which is shaitered

5. and irregularly veined with quartz for a 9% -Sketch plun ot lower tannel
Acy distance of 50 feet from the fissure.

+4A second fissure. about 4 feet wide, was cut near the breast of the
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Dbl quanrtz, 2 Yeer wide, FPhis s zeparted frome the hanging wall
byt inehes of gongre and broken <hale, and frome the foer wall by 1s
inches of sl materid witly some soft oxide of inanganese. This lode
thus vesemldes. in generl character, the Aztee, Bosteikes enst and
west il dips 6ttt the south. The country vock near the brenst of
the el consists of caleareous shates dipping N. 13- Fooat 2e
Besides the tissures deseribed. several smaller ones. with general
vast andd west tread, are intersected by the tunnel, -

CALITFORNEA MINE.

Thi~ prospect hes near the lead of Tron Draw, at an elevazion of
sahout 100500 feet, There are two tunnel= in Hmestones, sandstones,
and cadeareous shades) belooging probably to the middle divi<ion of the

- Hermosa foemation. These are cut by dikes of monzonite-porphyey.,

The tunnelz intersect several strong fssures =triking from N To- W,
to =0 =0 W Mast of these tisstwres contain gouge. with some quartz,
andl occasionst Inowches of ealena ovel none of which have beens vich
enowgly 1a sdiip, e the upper tenoel are some blankets of pyrite, 6
tor S el thick, conneeted with oneof the veins sl replieing =omne
dizturbed heals of calearcons slatde. A dittde mative copper was noted
m eracks i the sandstoies i the lower tunnel. One or more of the
fisstires found in this prospeet prodably correspond to the deiee lode,

MINES CONNECTED WITH THE BLACKHAWEK FAULT.
BLACKIIAWK JMINE.

Setwation, ~The Blackhawk and Maggie mines, which have been
worked in conjunetion, liv on the northern =ide of the steep spur wiich
separates Allvn Gulch from Silver Creek. in a shallow ravine marking
the line of the great Bluckhawk fault. Thix fault. ax ontlined hy
Cross and Spencer, can be traced from the =suddle of Telescope
Mounitain, in which are the Uncle Ned nnd World's Fair mines, down
to the Argentine shaft in Silver Creek, and thence up the Blackhawk
ravine. Near the lowest level of the Biackbawk. at an clevation of
about 9.800 feet. the fault fissure appears to split into two or more
hranches, and from here on, until it passes over the western shoulder
of Blackhawk Peak. it ix a2 zone of faulting rather than a single
fracture.  The Blackhawk mine lies on the northeastern edge of this
fault zone.

Ilistory wnd developmentd.—The mine has been worked through a
series of tunnels ranging in altitude from 9,750 fect to about 10,600
feet. The highest opening is the Little Maggie shaft. an incline én
the vein at 10.700 feet.  As shown by the section (fig. 66), the vertical
distances hetween these levels are not uniform.
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The iine was first worked in 1570, aml during the Tollowing years
much high-grade oxidized silver ore wax extracted frome the Little
Magrgio voine ubove the M levell From aveying distuowee above this
level, up to the surface, the vein s been stoped ont:

Below the M level the Linde Maggie fissure, il 35 has been Tovul,
contitine no workable are. Large bodies of salphide ore were diseov-
ered. owever, on the wortheust <tdicof the vein, These are rephiee-
ments in beds of Dlimestone dipping away frome the vein o the

Fic. 66.—Flan and longitndinul section of the Blackhnwk mine.

northeast, and were worked until abont 18%%), when the mine, for the
time being, was abandoned.

Although most of the workings weve accessible in 1400 vet the lack
of clean exposures, and of some vne at hund familiar with the wine.
rendeved the study of the ore bodies difficult and unsutisfuctory.

Oceurrence of the ore.—From the surfuce nearly down to the M
level, a vertical distance of about 300 feet. the ore veenrred ina simple
fissure vein, striking about N. 70° \V. and dipping northward at about
60°. This ore, which has :ll been stoped out, was a soft, blick. enrthy

- .material, containing much oxide of manganese, largely derived from
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rhodackirosite, Towarl the sombeast) the ore body was Tanbied in
the contraetion of the dsnre 1o somfl wonge s Towaed the
northwest the identity of the Lietls Mo voin is fosg an 1s juncten
with the Blackliawk fssure zowe. The conntry rock cansist= ol <ol
stomes, shabes, and thin Jitnestones belonging to the npper division of
tie Hlermoste aml dipping nortbeastwared at aboae 30000 These dasds
are nol pereepiibly fawlted by the Litde Magueie tissure,

The velation of the Litdle Mageiv vein to the Blaekbawk fanit is wot
perfectly clear, The ;_:'l‘lu'lr‘:ll canrse of the latter iz abont No 40 W,
while the average eonrse of the Little Magaie i= Novo- W Thie Blaeh-
bawk Fanlt i< arearly vertiealst wilile the Lirtle Mageie vein bas o norih-
vasterh g el abomt e | As 0 copseqrence of  these conditions aaxd
of relationsof the fissures to the topoeraphiy. the auterop of the Liatle
Mugerte vedn i practicaliy parvallel withe the owterop of the fanlt,
Abont 15 feet southwest of the Litle Marrie vedrr on the sorbee i<
A lrge solid vein of barrer white quartz, in places fulty 13 (oo wide,
The apparent strike of this vein s Nodo W correspoanding ta e of
the Blackluwk fanlts sl it dips northeastwand seemingly atan ang e
of abvut 3 0 Between tiks viein and thes eroppings of the Litile Mag.
et = b -disturbed sued esnred strip ol countery roek amversed by
many veins This steip ocenpies the Lottom of the Tintde ravine which
s been partdy Wlled ap b e damps of the Blackbaow ks mie. The
birge somthwestern vein has been ondy very superiicialy prospeetsl,
althongh it has apparentiy heen cut in the Blacksmith level 1 veonkd
not he deterntined whether it represent~ the main As=<tee of the Black-
lnwk faute, whicl is stated by Cross and Speacer to have o thirow of
Erem 600 to 3P feet in this vicinity. or whother this great dislocation
ha= taken place along sotne fissare [ving just southwest of the vein,
and not prominently shiowa on the surface,  The workings of the
Blackivwic mine throw very little lielit npon the fundt, inpsmucl ax
they appenr to lie entirely on itz northeast side.  Some vears avoq
tunnel J00or 30 feet in length, known as the Wildeat, was run
through Lower Hermosa Ieds o a direction N. 707 E.| fromi the north-
cwst xide of Aliyn Gulch, with the jutention of crossentting the countey
to the Little Maggie vein.  The project, however, was abandoned. and
the tunnel was not accessible in o0, Had it heen completed it must
have crossed the Blackhawk fault. The lowest tunnel of the Black-
hawk enters in monzonite-porphysy on the southwest side of the
Blackhawk vein, with & course of 8. 737 1. Its position and course
indicate that it might afford much information in regard to the fault,
but the presence of gas prevented its entry in 1900.

It seems probable that the Littie Maggie vein joins or is cut ofl on
the northwest by the more nearly northwest fissures of the Black-
hawk fault zone, and that the principal veins drifted on in the M and

1Cross and Spencer. ba eil, po BT




- EAASONE] BLACKHAWER MINE 5371

bower levels belong to this zone, Nevertheles the Bittle Mageie
shoulil be vt someewhiere e the portheasterly crossceatls on the Mo
Black=mith levels. Several veins are intersected by these erosseuls,
but none of thew show the characteristies of 1w Linde Maggeie as
knoown above tlie M feve]. .
Below the M fevel the main Blaekhawk vetn lis 0 cotrse of about
N.6d Wooand consists of barren quartz ap o 5 feel in width, The
hanging waull = wstadly recular and separsted from the Vein by o sz
gorge.  On the Blacksmith Jevel, two parallel veins abowt 40 feeg
apart huve heen drifted upon. but apparentiy contained Bttde or no ore,

aithoueh bunclies of pyrice are not uncommon,
. Practially all the ore from the lower part of the mivse wis derived
. from hrge replacement bodies instbed of prassive limestone near the

top of the ikl division of the Hermosae This bed whiel is et
nated to b neaedy S et o thicknessOdips anway Trom the vednto the
northenst, at sonanebe of 25 - or 200 1 onterops fast east of the Bunk.
house bevel, expozing a lavge body of ore whicl has heen extensively
stoped. A this fevel the interseetion of the ore hody with the Blaek-
hawk vein has iwen removed by vrnsion. The zetoal interseetion of
the sredhenrtng Hinestone with the vein ceenrs Jn=t abwve the M level,
where the Litde Maveie oxidized ove stoppeed mond the farge bodies of
sulphide replaccient sre heean,
Fhese badlies of ore extend irregalarly inte the fimestone 1o @ nnaxi-
mum distanes of 50 or 60 feet from the veine . They dip 1o the north-
enst, confomrminge to the dip of the limestone od frequenty attain a
thickne== of more than (6 feet. Thex are vompomand in geeat part of
massive prrite, of no present value, in which e irreguliar bodies of
workable ore. The best ore consists of fine-grained gabene chaleopy-
= : rite, sphaderites and pryrite in oo gangue of il and green uorite,
Such ore i often beantifully banded, the eladeopyrite and fluorite
being dispo=cd in thia concentric sheils about conters irregndariy
grouped in the mitss of ore us a whole.  Ore ol thix charaeter, heing
in large solid mmssex, with relatively little mngue, cleaved ahout 310
per ton.

Such ove passes on its periphery hto Jower-grle ove, of which
large quantitivs are still in the mine.  This cousiats ot wissive, com-
pact spbalerite and galeua with « little chaleopyrite. and practicully
no gangue. It contuins about 30 per cent of zine, 20 per cent of lead,
and up to 3 per cent of copper.  Thix ore in turn sometimes grades
into enormous misses of nearly pure pyrite, or ix directly inclosed in
limestone.

. Near the Blackbawk vein the replacement ore bodies liave o some-
what steeper dip and appear to turn up into the fissure.  The ore.

U Santp s ey,
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The upper portions o the large peritie binlies are somndinnes oxi-
dized. and conziderabbe envivies are formed By the solation wd removal
of the iron. Solution Jus ad=es been active below the ore bolies, e
shown in thee M level, where the are pear the vein b= underlain by g
cavernots s of rusiy gquictze <hown e PLONXXYVITL G0 This
appears te bave heen fornsd by the vernenval of =ome soduble materind,
siied sex Himestone o perite, from acnetwork of quartz veinlet=cond the
subequent depostticn of fresh sl on the resulting <keleton,

Asorule tere i pe :-h:ll'p wall hetween Tunestone and ore. The
latter =ometinns penetrates the white eranular limestone in <oall
irreedlar stringers nad bagches, but aore often e litmestone next the
ore ix changed 1o jasperoid,

The Bmestone, and sometimes its ineluded ore bodie=, are eut by
monerons fs=ttres, <ot of whiel wre smadl faudtss T ngeny enses
these are niere gouge seams= obviopsly indicating movement sinee the
ore wis deposited. Inother vases they contain ez ol parite, and
were probubly formed o sobstantiadly the some tiime as the main one
bodie=. A= n rade they lave o ceneral porthwesterly conr<e: hat o
the Lerge <tope east of the entrance to the Bunkhowse levelanorthenst
fissure, carrying about theeraarters of an ineh of Tnoeted Gtz andd
[ 3R IN (“.‘iIilll"l_\' ctts the I:ll‘;_"l' o }m{f‘\'.

It ix unavoidable that the foregoinge deseription of the Blackhawk
mine =hould leave nmny guestions unanswered. The conditions are
complex. and the opportanities for their investigation extremely lan-
ited. The existence of o wreat zowe of fanltie. from whicle several
fis<nres. including the Litthe Magpic, braaeh off towsad the soatiuast.
has vestlred b details of fissuring and fractarving which the present
naperfectly mapped and upsystematic workings ave wholby iadeguate
to unravel.  Bae there i one elearly scen and irportant fact which
vitully concerns the future of the mine. A the work on the replace-
ment ore bodies has hitherto heen confined toone bod ol Hinestone at
the top of the mediul division of the Hermosa formation.  But chis
cutive division iz composed chiefly of massive linestones agerverating
several hundred feet in thickness, It ks probable that the linmestones
helow this upper bed. wwd extending down to Silver Creck on the
northeast side of the Bluckhawk fanlt, may also have beew partly
replaced by ore in the neighhorhood of the fault zone.  No ctiective
prospecting has yet heen done to determine whether are bodies =imi-
luy to those alveady mined may not exist in lower heds of Inpestone,
Furthermore. the same limestones oceur higher up Allvn Guleh and
south of the Little Maggic shaft. on the southwest side of the Black-
hawk fault. No attempt appears to have been made to determine
- whether these =ame Middie Hermosa hmestones have heen replaced
by ore on this side of the Blackhawk fault zone.
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ALLEGILANY MINTE,

Thi~ liex northeast of the Blackhawk fauke zone, susl dsis beca
-rpvm-tf |!_\' two tunneks. the Jower at Dogz2ot feetl sul the e al
focsoo Feeg in altitude. The vein =trikes X 700 Wooand dips sonth.
weal at 72, Like the Little Magwie vein it diverges to the sonthest
frow the Blweklawk faude: but, uniike that veing its southwesterly dip
talies the divergenes el more apparent on the surface,  The work-
ing=< are all tn arkose sndstones wand thin limestones of the Upper
Hermosa, which the Assure dboes not apprecinbly fanlt.

T the apper tennel the vein divides, one branch striking due =outh-
ra=t, o eonrse which, if continued. st carry it into the Little Magwie
Vil

Fhe vein i filled with soft. oxidized <ilver ore up to 15 inches in
widtly, which shows almoxt po oaquartz. Te s said to have produced
ot argentiferons ealem, et none wis seen at the time of visit, It
has hwen stoped between the two tinnels ad above the soutinwes
bl in the upper wnnel. The mine s at present idle and only
partly secessible,

LEILA BAVIR MINT.

Thix lie~ immediately =outheast of the Adleghany nine e on the
easterly branch of the sune veins The wain tunnel enters al an
clevaiion of ahout 10450 feet, while a second tunnel has heen driven
ae Bntir feet, and a thied tomel abont 50 feet above the last. The
vein 2trikes ahout No 6o Woaanl dips southwest at 737, The conuntry
rock s ehietly arkose sandstone in massive beds, part of whielh belony
to the Upper Hermosioand part to the Rico formation, ws mapped e
Cross and Speneer.  The vein Wlling i< in all respects similar to that
in the Alleghany ground. and lus been stoped for ahorizontal distuee
of about 300 feet und through a verdeal distance of over 200 feet.

Owing to their opposing dip=, the Alleghany-Leila Davis and Little
Muggie veins may comr together before reaching the ore-bearing
limestone of the Middle Hermo=au,

PRIVATEER MINF.

This is a prospect on the north =side of Allyn Guleh, about 13,000
feet southeast of the Little Mugeiv shatt. It consists of a tunnel
several hundred feet in length on a vein striking N. 70° W, and dipping
northeast at 85~.  This vein i~ in places + feet wide, but for most of
the distance exposed is composed of crushed rock and gouge with but
little quartz. The tunnel ix partiy in sundstone belonging to the
Dolores and partly in an intrusive sheet of porpbyry.  The sandstones
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are wot noticeahly Candted by the Bssuee, adthoueh dee abandant gonee
~hows that sonwe movepent has taken place atonye it A little sphaderine
:|1||1 j_";il!'n;t UMM ill lhv \l'ill. |!II|.l il]!]l:ll'l'llll_\' e \:'nl']i:ll'lh- (NI RN Tin-
prospect s of interest on aeconnt of it proximiy o the oo of the
Blekbawk fanlt, from which it vebappears to diverge inoataoner
=hsilar e those of the Alleghany aml Lintle Magric mines,

ARGENTINY. MINE,

This mine, situated in the bed of =2ilver Creek, om the line of 1he
Blackhawk fanlt. wae formerly worked throueh seoshaft which is now
ahancdoned and Blled with water. " There are alse o few short tanoels
on the south =ide of the creekl oty b aveeent deposic of fragment-
of comtry rock from the hill<ide alsw el comented by ron axide,

The dunagr of the Argentine <hatt =hows linestone and =andstone s
the previifing eountry vocks,  Conrsely ervstalline prrite G- very
ahioiant Cand apparently ovenrred as o repheenent mass e limestone,
simitar o dhat i the Blackbhawk mine, 11 iz reporied by Glhadioed
Sutith, who list o worked the sdne, chag the Blaekbawk Basure rans
througl the shalt, but the ore occurs e ancther vein, [l't‘llllili};' north-
west toward e Tron mies Thi= vein may coineide withe 1w st
Clanee fault, which = mapped by Cross and Spencer as passings neav
the Areentine <hnft. The ore = said o have beon about 3 feet wide
wnl of low viade. .

The conmtey rock at the collar of the <haft belones near the bise of
the Upper Hermosa: bat the shaft undoubted)y penetrates the ns-
=ive Diestones of the medind division of the Hermosa formation,

LUNCLE NED MINE,

This ix sitwated in Uncle Ned draw. on the southwest spur of Tele-
seope Mountain, in sandstones and shabes of the Dolores formation,
It i« apparently on the Blackhawk fault fissure. hut the workings
are no longer accessible.  The dumps show rreat quantities of quartz
and pyrite, with a little sphalerite and walews.

WORLD'S FATK MINE.

The workings of this mine lic just eust of the Uncle Ned. on a vein
striking N, 252 W, and thus diverging toward the north from the
Blackbhawk fault. The general dip is northwest at 7537 The vein,
which bas been opened by three tunnels, is oxidized and decomposed,
and is accompanied by some gouge. It clusely resembles the Little
Magyice vein in general appearance, and has produced <ome silver-lead
ore, but is now abandoned.

.
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MINES OF NIGGER BABY HILL.
GENELRAL

This hill was the seene of moch of the carly mingng activiey of the
diztriet. The grotnd is coverad with clam= whieh Jave been repeat-
ety whandoned aod reloented, causing mnech confusion of nanie, ot
e hill i= hopeveombed with disusel workises,  Only o fow of the
more itmporeint of the latter will be deservitnal inthe Tollowing pages.
atrd o attempt will be nside toathere closely to the artificlad divisions
ari<inge Fromn individual owner<hip of varions portions of this cotpshe
ntwark,

GRAND VW non e,

This comprizes the Grand View, Phooine Yellow ket Major,
and Pelican el covering some ol the earbest doentions o the
district. These el e on e v sporeans] <oty stepne of Nigoeer
Baby HIlL ranging in adtitede Ceom abont Dieodo deer at the ol Cohe
Bler =hatt. ons the so=e o the Nt deoswn toaleeat 9600 foet a0 the fonreh
level of the Pharix workines. on the <stope nortly of Sibver COprecl,
They tie lareely within e Block of Midille and Lower Hermosa Taads,
which is bounded by the Nellic Bly fupalt on the north and the Las
Chanee fanlt on the sowth. Within rhi< area the extensive workings
e revended numerons veins Inving veneral courses varving from
No2h o to Novo Wooand dipping northenst at angles of 15 or 20 o
vertienl.  ‘The great number of teese veins, the thorough oxidation
and decomposition of their wppeer portions, the unsatisfactery ong-
crops, and the mumerons falis whicl Cross and Spencer bave <hown
to truverse the hill. render the stidy of these ore deposits exeeedigsy
ditliewlt.  The formey working=. morvcover, were very poorly mapped
anied are now abandoned.  Sonwe of them are entively naccessible,

In Luon) the only way of examining the upper portions of the work-
ings. including the old stopes, was by passing through the abandoned
and caving drifts and inclines which connect the Phaenix No. i and
Hopeund Cross tunnels (Pl. XXXIX). The condition of these old
workings was such that it was deemed prudent to confine their <tady
to a single trip through them.

If accurate maps of all the Nigger Buby Hill workings were avail-
able and could be plotted on one =heet to the swunc seale. much light
would undoubtedly be thrown on the perplexing problems presented
by these veins; but the data for such a procedure are unfortunately
not obtainable.

Three important veins have been worked in the Grind View mines,
These are the Pheenix, Grand View, and Cobbler veins.  They have a
common strike of about N. 30° W. and on the Phenix No. | level,
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where all theee veins are exposed. something over 200 feet below the
surfaev, ey are gbout 50 feer apuret. The Cobbler vebn wis origi-
nally worked froma shaft senk on the <ammit of Nigger Baly 110l
At e elevation of oG feet, Near the surfaee the vein dipped
novthessterlv, hutat the Phanix No, §level it iz vertieal. This veiss s
stall, bt pradoeed some exeellent oxidized oresand wis continuonsly
stopsed Tromn the sirfaee down to the Pleenixs Noo Dlevel (zee g, 67).
At this deptls the vein has o northeasterly dip of S0 bt is less steep
i the Al Mater level above, especiatly when followed northward,
On the Phocnix N 1 fGrand View Noo 3 devel the vein zhows o width
oF abottt > fcles o pssive <sandstones and o little shale. The vein
i~ composd of o impure edeite associated with an abundanee of ihe
oxides of manguese and ivon, and containing liethe viags and druses of
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Fui nT —Lonrinwlinal sections through the Gmnd View aod Fivenix veins,

white calcite. It contuins practically no workable ore at this level.
and presents a condition intermediate hetween the thoroughly oxidized
ove above and un unoxidized vein filling composed of low-grade sulpbide
ore in a enleite gangue.

At the =outheastern end of the drift on the Cobbler vein are two
eross fisstires, striking N, 60° E. and dipping northwest at from 40° to
63%. These tissures are filled with soft gouge and are vounger than

the Cohller vein; but they do not appear to fault it.  In this end of

the drift are nassive limestones, presumably belonging to the Middle
Hernosa, and some intrusive masses of porphyry. The presence of
the limestone stiggests that the Nellie Blyv fanlt may cross this drift,

‘but the exact location of the fissure coulid not he discovered.

The Grand View vein, on this level, lies 50 or #0 feet southwest of
the Cobbler. 1t was formerly worked through the Girand View inclined
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~hatr, which entered the hill at an elevaion of abont Joanie teet i
mssive Yimestones, belonging (o the middle division of the Hermoss
formation. and followed down the dip of the vein, Somewhere in
its conrse 1 ix supposed to have passed throngh the Nellie Bly Tanle”
but ax the shaft s timbered-upe the vocks witich i1 penetrages are
exposed on the Phaenix and Micks Tevels (PLNXXXTIN), and i the
stapes between them the Grand View vein tknown us the Hope vein in
the Hope and Cross working=i shows o varinble dip up to 62’0 When
the dip i= steep. the vein i snedland ents aevoss the beds of shade aind
stmlstone helonging prodmbiy to the Upper Hermosa. - But wheve the
dip flattens, g 16 dovx 2ome distance above this level, and above the
Hicks drift to the northwest. the vein is hoger. and often Tollows
the hedding planes' for somw distance.  In =uch cases it may he Is
inehes wide, It b= composed of soft. oxidized aterial contuining
much oxide of mangunese,  Above the Phenix No. L level this
urtberial was usually riel in silver,

Fine Phiepix vein lies abont 5690 Fert zouthwest of the Grnnd View
and i paeatlel to the kiter in strike. At the Cobbler erosseut. the
Phaenix veinn dips northeast at ondy 15 or 207 and follows w hed of
deeomponed <halecabont o foot thick, Sying hetween relatively massive
bl of =undstone,  The vein steepening its dip in plices, earried soft
oxilizash ore from the Phesnix Noo 1 level outr to the surface, amd s
heen extensively stoped.

south of the Cobller crosseut the Phanix No. 1o level follows o
nesrly vertical vein carrving puretly oxidized galem in a decomposed
eangue of impure caleite. This vein has the same strike as the datly
lipping Pheenix vein, and does not appear to fault the latter. Tt ix
probably merely a hranch of the Phienix tissure.

About 100 (2) feet xouth of the Cobbler evosseut the hanging wadl of
the Phienix vein changes to massive Hmestone,  The vertical fissire
appatently tains abruptly te the west at thix point, but the Phoeaix
vein, dipping 257 or 30° to the northeast. continues toward the moath
of the tunnel.  Much good ore was ~toped benenth the limestone in
this part of the vein,

The Grand View vein has apparently not been worked below the
Phesnix No. 1 level, but the Pheenix vein hus been extensively stopued
for an additional depth of over 130 feet down to the Phenix No. 2
level.  Between the Phemix No. [ nd Star levels (see fig. 67) the
weneral dip of the vein is 307, The ore removed was soft. oxidized
materinl, and appears to have frequently had u width of 4 or 5 feet.
It lay between walls of fine-grained. mussive sandstone.

A crossent toward the southwest, and therefore into the foot wall,
shows numerous veins of steeper dip than the Pheenix. which prob-
ably run into the latter shove.  Thexe viary in strike from N, 45 - W,

LCrom ] Spenect., e, il p 118,
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o Nox W oand i dip from 300 e sE 1o ahe porthenst. Phese
veins are eomtpesed of the soft hlek, nassanierons material ~o com.
ton as n vein filling o the apper portion of Nteeer Babe THEL Ty
traver=e missive Jimestones aud ~udstones probabily belonging 1o the
Hernosa fornatton,

Bedow the Star devel the Phawiy vein is bess thorouehly oxidized,

The old ~topes show that the vein Teeguently pinehed oo widds of
only 2or S inches, Tothese nuerew portions the ore consists of eadena,
partly changed to cerussite, with soane splalervite and pyrite, bur prac-
teally no gangue. This ore lies hetween a hanging wall of <andy
~hade and s Toot walb of tine-weained cind<tone and follows the hedding
for sonwe dlistanee. - Jdudeing Trom the claecter of the stopes, 1he
vitlne of the ore was 1o =ome extent proportioml (o the degreee of s
pxidation,

On the Phanis Noo 2 Jevel the vountrey rocks consisting chietlv of
mis~ive saod=tones of the Hermosa Tormuation, i~ mraversed b theee
steeply dipping veins. O streikes NO T Woand as o vartable but
wenerally vertieal dipe Ir s vers irveeniae, containing o little perite
and oxidized material et v oves Nseeand vein serikes Noae A
and dip= northenst ar whout To- 0 This enrvies pyrite, spladerite, and
chaleopyrite, and s in places 2 feet wide: Lt the ore b appareatiy of
too bow rrade to extraet. From the southwest side of this velo atlaater
vein, dipping 40 to the northeast, branches just above the level. This
vein earvies a little galenn ore and bas een stoped. Tt s possibly
the Plonix vein, bt the old stope<, in whicl alone the identity eounld
be established, were not accessible at the thoe of visit.

The third nearly vertieal veln i< cut near the month of the level,
It strike= N. S0 Wooand dips =outhwest at 6o, Ies Hiling = Dbarren
quartz about & inches wide.  The dip and tilling of this vein are
diffitrent from those wsually obscrved on Nigeer Baby Hill. It i<
poorly exposed. and its relation te the other velns on the level 3= not
apprrent. . '

On the third level of the Pheenix the nain drift follows a small
solid, unoxidized vein containing much sphilerite in a ealeite gangue.
This vetn strikes N. 33° W, and dips northeast at 607, An incline
that was run up on the fissure for ahout 40 feet shows that this vein,
which is heauntifully banded, diminishes in width, lessens its dip to 352,
and finally breaks up into & network of small stringers in fine-grained
Hermosa sandstone.  From the top of thix incline an inclined cross-
cut was run into the hanging wall for about 20 feet.  This vpened up
a second grenerally parallel vein striking N. 60> W_sud-dipping north.
east at 43°. This is a solid vein, containing, abundunt low-grade
sphaleritic silver-lead ore in a caleite gancue. It has been stoped to
some extent, and the workings extend up to the Phenix No. 2 level,
showing that it is probably the Phanix vein.  On the main No. 3
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level this vein has deereased in widehe T prolably dies ont, s e
n\‘m'lnmlin_f vein o Bew Feet southwest of it ron - lareer. A winge
on thee Letrer vein shows that Sl nor che oriztisad Pluenix . as the
vein followed in the Phienix Noo 4 leveld

The New s bevel epds in g crossem punning N, 500 Foo The breasr of
thh= eromseur s o nassive evinotdsd Topestone of e Middle Tlernwsa,
vesting upen sidstone, The dip of the beds 130 1o the northeast,
The veins on this level appear to tollow the bedding planes o the
thain.

The fourth and lower fevel of the Phanix mine ds eaved and
inaceessibie, Appareatly severat veins simitar to those just deseribned
Wire p --]lm-h-(]. bt fllc- O Wi Lo e To pay for \\‘nl‘l(in;:k

ALMN MATEI MINE,

The principal level of this mine is zhewn io PLNXNXIXD Lying
alwout 540 foet alnne the Phavnix Now | Devet, if conneets witdt the {nrand
View workimes throwgelh the Cobbler veine and on the east with the
Buticr mine,  Probablyv aowhere at proseut aecessible in Nigger Baby
I ean s berter ddea Be obtained of the waader of nocthwesterfy
veins which travevse the hill than in the Atma Mater heeell Heods
exsentinhly o northeasterly erosseut. connecting with drif onoat least
<ix voins.  The Nellie Bly fault i =upposed 1o cross the tunnel abont
75 feet Trom s mouth but the grommd in this viecinie does ol pernsit
the eertain identifieation of the fault fissere. Phere iz moceh oxidation
sl decompesition and several irregular =eatns of vange at this point,
appatenty conneeted with the Grand View vein. Bevond the Grand
View veinr the rocks are chiefly sandstoues, Sreguently somewhat
shaly. belonging probably o the Upper Hevmosa beds,

The Colibluer vein, as seen on this level, ix a nearty vertical <hected
zone in sandstone. containing streaks of oxidized ore up to 1 foot wide,
It hus beew extensively stoped, .

Between the Cobbler vein and the Buther group of veins, at lenst four
veins, ranging in strike from N. 35° W. to N. 45 W., and dipping
northeust, are cut by the crosscut.  Upon one ouly his any work been
done. The filling of these veins is rather Ane-granular impure ealeite,
containing minute specks of aulphide vre, and more or lie=x thoroughly
decomposed to the soft, black manganiferous materinlalready deserihed.
In hand specimens the undecomposed vein fiHing <hows slight banding
parallel to the fissure walls, but in thin section. under the micro-
scope, cun not be distinguished from an ordinary linestone slightly
mineralized. Thbe microscope shows that the alteration extends irveg-
ularly into the calcite as minute dark specks and dendritic patches,
which become more closely aggregated as the chunge proceeds, until

Teross woid Spencer, log. ¢t o 1
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the cabeite i< all removed and @ pudveralent blick nies, Loesly oxide
of mangrese, reneins,

The Butier eroup consist= of three parallel veinsabons 25 feet apart,
Tlie e neaeest the month of the tinnel = known as the Butlee No, o

or Little Butler veine L has heen stopeds ansd i< said to conneet withe

the workines of the Batler mine, to the soutlweast. But practieally
nothing of the vein coubd Jwe soen at the time of visie,

Northeast of the Butler No, # lies the Butler Noo 2 vein. striking
N2 Wooand dippinge nartheast at 653+, This is axolid ©xpar™ vein,
S anches wide, showing atmost no oxidation, and containing abndant
sphaterite and o ittle pyrite and galena in o gangue of ealeite. Mueh
of e ealeite i- slichtly pink. and probably containe muanganese
carbonate,

Northeast of the Butler No. 2 is the Butler veln, striking Noso W,
wnd dippring noetheast at 5o, This s similae to the precediog, bae
more oxidized,  Considerable work has beew done en thi= vetn and
SO ore was extrneted,

1HOPE AN CROsSs MINTE.

Thi= e wis probabiv the A=t on Nigeer Baby THI (o prodnee
ore in commercial qrantitics. It was originally worked D 152 wnd
I35 by inelined shafts. Tv = now opened By oo tunnell <itiated on
the western slogwe of the hilb at e altitude oft abont 9= feet, The
working= Trom this tunnel ave continuous with thoze of the Gomnd
View group tsee PLONXXXIXL Two nearly paraile] veins arve recog
nized. striking about N 20- Woand dipping at low angles into the
hill to the northeast. The upper and more easterly of these veins iz
the Hope, which is the some az the Ghrand View vein, as shown by
contintous deiftirg. The dip of this veiu i very variable. Tt fre-
quently follows the bedding of the shaly sandstones for some distance,
with a dip of ahout 2007, and then turns up across the beds with dipes
ax bigh as 457, 1t is filled with soft, decomposed nterial, nuch of
which, being rich in silver, has been stoped out.

The Cross vein liex southwest of and helow the Hope, the distance
between them heing abont 453 feet.  This vein is helow the tunnel
level, and i< cut at the bottom of the winze shown in Pl XXXNIX.

It show= much dizturlsnce at thi= point. and consists of a streak of |

decomposed rock. clay. und black oxide of mangancse, wnderlain by
decomposed sandstone, which 15 shattered to n distance of 2 or 3 feet
from the vein.  The banging wall is a micaceous sandy shale, also
much disturbed, The best and most abundant ore iz found in the
fatter portions of the vein. It is distinguished from the worthless
oxidized material by the presence of specks of coppmr carbonate.
The maximum thickness of the ore is 3 feet, but the wsual thickness
is from & to ¥ inches. It contains on an wverage from 130 to 300
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ounces of =ilver per ong although some ore ranming s high s 3o
cunees per ton bas beew sldpped.

I ies pozition with reference to the Hope or Grand View vein, the
Cross vein corresponds 1o the Phanix. 1t wonld be upsafe. hows
ever. to assume thein dentity in a Joeality. whwre gissures of dike
teed are so mnierons, aiml where there bax evidently been so much
disturbanee.

Adicte worth of the Hope and Cross tanael, aml 45 feet vertically
Db 1. tuniel has becn ran e cut the Cross vein at a more con-
venient potnt for woerking it. About 2 feet from its month it ents
wostronge tissure <treiking N4 Wooand dipping ar 45 or M0 to the
northeast, 1t i~ from a Toof to I8 inches wide and very regular. Tt
contatns some cenzhed quartz cley. oxide of manganese, and gonge
nexe the wull=.  Bur althioweh nneeh brifting bas been done aloay
this fsstarvs upon e suppoxition of its being te Cross vein. only
teaces of ore have been fonnd. U seems probabic that the foregoing
supjresition (new atainddoned by the prrospectors} ororreet, b spite of
the Leek of ape, s thatl Uhis fissure ix continuons with that known s
the Cross< vein o the upper working=.  But. as i= often the euse i
prospeeting, o litthe aeenrate surveving is the Tast resors, sather than
the tirst preparation,

Seattered thickle over the billside Tetween the Hope aod Cross and
Corand View adits e oo number of little tinnels, from some of which
rich ore was heing shipped o 10, They fic to the north of Nellie
Bixv faales in wud=rones and slales of the Upper Hernvosa, which, at
the fault. are brongin inte juxtaposition on the sonth with ssive
limestones of the Middle Hevmosa.

With the exeeption of a sl stringer of galena, a1l the ore J= of
the usund oxidrl charvaeter and comes from the supevticial portions
of the Cobbler, Grand View, or Hope, Croxs, and othey veins. One
lot of about 20 tons. shipped in 1900, was valued at about 3200 per
ton. Most of these workings ave too shallow and rregubue to merig
special deseription.

NELLIE BLY MINE.

The chief interest of this little mine is in connection with the great
fault to which it ha= given its name. The workings consist of two
tunnels on the south slope of the bill—one at an elevation of about
4,900 feet, and the other approximately 30 fect hslow it.  The two
are connected by a winze. The lower tunnel, shown in fig. 65, is a
crosscut through shales, sundstoues, and intrusive porphyry, and in
1900 was being extended with the object of tapping the Butler veins,
About 125 feet from its month the tunnel cuts an east-west fissure,
dipping north at 85-. This fissure is only 3 or 4 inchux wide, and is
filled with tightly squeezed crushed rock. It ix probably the Nellie
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Bhy fandt, although the ~hades one vaeh stde of the tissure at this point
are apparently identivad. A vertieal upedse oo this tissare feally
opened wp the Nelliv By vehn presimomaddy at the intersection of the
latter with the faukt phane,

The work of the Nellie Bly vein s all on the level of daeapper e
el This enters i unssive wray Himestone Injonging to the soediad
division of the Hernwosa Tornmtion.  But abouwt 6 feet from the meonth
the liestone 3= cut ot I fanle and the tunnel passes i ne-
erained sliady sund<tones heloneioe o the upper division of e Hee-
mosia. The faale strikes nortly 75 cast, amnd dips northoat s 0 "The
fissure = elean ent, about 4 inches wide, and dlled with by <queezed
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Fi, 63.—Fketeh plan of the Nellie Bly mine.

crushed rock. The oniv trace of minerslization consists of slight
staining by oxide of iren.  There cun not e much reasonnhle doubt
but that this fissure is identical with that noted in the lower tinnel,
and is the Nellie Bly fault as supposed by Cross and Spencer. The
throw as obhserved at the Nellie Bly ix certainly over ¢ fect, and ix
probably many timex this amount. These writers, however, some-
times speak of the fault as if it were svnonvmous with the Nedlie Bly
vein. This is a misapprehension.

The Nellie Bly vein, which closely resembles the Grand View vein,
and may possibly he identical with it, has a strike gencrally parullel
to that of the fault tissuve. and, on the level of the tunnel, is separated

LI |
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From the Tstter Tnoabout 20 feer (i, sxg The Nellie Bly vemn dips
north al From poo G S0 0 The Nellie By Tandt s nearls vertienl
The two |)I‘uh:l|1|‘\‘ niersect i the =lopes above tes fevel, and this fed
tor the discovere of the vein throngh a mdse started originalls on the
funlt from helow,  The foorwall of the Nelflie Bly vein i= porphyey,
the Tanging wall, sandstones, ad shades dipping north e 200 or 25
The coine and its porphyry footwall, havine a ~ecprer dipe eat these
heds ot o =nabl angleoalthaueh thin =cans of vidin matter often extend
out an the pleoes of bedding toward the north,

The vebr matter of the Nellie Bly iz composed cdoetly of the sooty
shteration product commeon in the veins of Nigeer Baby 11, witly
sopretieies o Lile white snear™ quartz and derernbar masses o fine
grained vellowizh ealeite, A chemieal analyvsis ol sonee of thix vein-
flling t= given on puge 2670 The particubar saeple wthvzed eaane from
a portion of dos vein not regarded as are, bur it ilinstedes well the
vencrul nature of the naterinl <o eharacteristic oF the wpper portions
of thye Nigeer Buda Hl veins, by st of the <tayses above the fovel
the vein has a owidth o 2 to 2 feet, consisting of the above naiterial
teaversed by hroker stringers of guaretz andeontaininge veadual nodnfes
of impure cideioe, T sonns places, wheve aloeration has been complete,
the eabeite oy = wpar™ 0= 3 feet o width,

The Nelie Ble vein wasdrifted onand stoped Tor o distiinee of abeatt
Lo feet From the tinel tea point where @1 3x cut ofl oo the west by o
fauht <trikine N. 05 Eooand dipping northwest at 65 0 Fhe fault
fissure contiinsg oft, yeflow clay gouge Iwetween hroken and slickens
<ided wall=. The Nellie By vein is shrpdy detlected or driageed 1o the
sontth at the intecsection with the filt,

The product of the Nellie Blv vein is reported to have amonted to
about Bs.000, The main tunnel on this leve) Todlows i sl partly
oxidized **spar™ vein. dipping southwest at 85 . The countey rock
shown iz sandstone. apparently dipping vorthiat 250 A litthsore was
tuken from this vein ti a raiee near the hreast.

TRON DMINE.

This mine. located in (852, lies on the southeastern slope of Nigger
Baby Hill. the miain adit being a tunned at a litthe over 9,300 feet in
altitude.  This tunnel i= boetween 200 and B00 feet in length, wnd with
the exception of u erosscat of whoat T3 feet near its mouth. follows a
vein striking N. 16~ W, und dipping easterly at from 60~ to 83°,
Thix vein can be truced on the =urface. up the ravine above the mine,
to the saddle behind Nigger Baby Hill in which i the Bourbon prospect
on the same fissure.

The country rock exposed in the main tunnel consists of sandstones,
limestones, and shales. Fur a little over half its length the tunnel is
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it beds Andogreing 1o the middle divizion of the Hermosa Formmtion,
inchiding several ~trataof fnnesione, But for o disines abons don
foet outward from the breast, sandstanes and dre sbades see the only
vocks met with.  Flese probably heloae o the upper division of the
Hermosa, This eletnees Yrom o set of heds o anather is prrofaldy
due to the Nellie Bly faudt. which, as mapped by Cross and Spencer
on the surface, must pa~< thronwh the tinuel. Careful seavel for o
fanlt, undeversund, fuiled to atizfnetortdly detmonsteate = presence,
Bar it is bedieved 1t the aceompaaying parthy diseraneiie section

{figr. e veprosents the most reazonhle wterpretation of the observaed
facts.
About 450 feet frome the wouth. the tuanel prsses througho o bed of

Friz, v —=Dingearnuitic loaatitelinad secrion through the Teeae mine,

finestone containing erinoid stems and evidently heloncine o the
fower division of the [Tormost. This bed and the soand=tones nnder-
lving it dip north at ahout »-_ Hattening xomewhat ahove the tunnel,
The limestone is succecded on the north by sandstones and shules of
much lower dip—only 205, Between the bmestone wand the ed of
sand=tone just north of it i< a vein of crushed banded quartz about 4
inchex wide, which probably tilis the Nellie Bly fuult fissure.  Owing,
however, to the similarity in dip between the fault ad hmestone at
thi= point, und the fact that the limestone is overlain by sandstone
similar to that brought into juxtapesition with it by the fuult, it is
impossible, in so limited an exposure, to he certain that the vein
really traverses the beds; instead of lying between them.
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The Tron vein = et appreeialdy disloenred oy the fanle. Near the
month of the teanel, in sandstone, the vein is over 5 feer wide and
consiats of two portions.  Next to the hungtng will i~ a0 Girly solid
ness of banded quattz from 4 to 10 inches wide, The rest of the vein
consists of disturhed quartz and countey poch. Bevond the funlt the
vein i nstedly snedler, Caleite is @ eommon ganoue mineral through-
out wwl at the breast s particularly abmlant. It containe mueh
sphaterite sosd ~otae prreite, and lascs frint pinkish tiag, sogeesting the
preseoce of aditte iaogmese. T resemibles the matevial found i the
Butler Moo 2 vein on the Alma Mater level {p. Ssine With the exeep-
tion of i pocket of tetehedrite ore, Tound whott 40 feet above the
tunnel and #2600 feet Frome the hreast, te Tron vein proper contains
pracitedliyv no ore where shales or sandstones form: the country roek,
Bat where the h=snre traverses the limestone bedds of the Mididle
Herimosa fornution these are replaced by are 1o width of from 1 to
12 feot, The main ore lmd‘\' is over (oo et in fengeh atl oecurs in
the et bl of limestowe cut in the toonel iee gig ot This ore
wits ~tepud upwurd, on the dip of the bnadl te the aarfieees 10 was
followsd deswen by a vertien] wingze 150 fort deepe which, owing to the
northwanl dip of the limestone, ran through the hottom of the ore.
The Ltter wie recovered by deifting north o the bottmn of the
winge,  Ore was also found extending into the lhinestone for <ome
diztanee From the vein, following fissures which «ip abouat Lo~ to the
sotthwest and ote to the nmin vein from the novtheast.  The ore s
usually massive. consisting chicly of prrvite wnd chaleopyrite, in a
caleite and uartz gangue. A little gabena is sonwtimes present. The
nrterial stoped contained from 40 to 70 onnees of silver per ton, 2 or
3 per cent of copper, and 30 per cent of iron.

Owing partly to the fact that the main ore body can po Jonger he
cheaply worked from the tunnel level the mine isnowidie,  The winze
wis filed with water ut the time of visit, =0 that aathinge could he seen
of the ore body helow-the tunnel level. 1t prolubly follows the bed
of limestone down to a considerable depth. until perlaps ultinmeely
cut off by the Nellie Bly fault.

- LAST CHANCE MINE.

T . This is & prospect sitvated on the trail, about S0 feet southwest of
the Iron mine. It consists of atunnel about 200 feet long on a fissare
baving un average course of N. 80° W. and nearly vertical. Thix
fissure contains a strong but variuble vein composed of quartz, pyrite,
and a little chalcopyrite. It differs from the other lodes of Nigger
... . Baby Hill, but its chicf interest is connected with the statement of
.~ .- Cross and Spencer.’ that it correspondsto the Laxt Chance fault, which

»¢ brings up Algonkian quartzite on the south aguinst monzonite-porphyry

1 Log, ¢it., p. 114,
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on the north. Fhe netead fauhe may Yo paeadied wrh the v andt s
cortainly very close (o it But the walls of the vein tissare are both
porphyry. e altered and impregnated with pyeite. 1o probahie
that the porphyry an the sently wall i~ thing <Kinconlyoseparaniog the
vein from the actuald Tault plaose,

MINES OF €. H. C. HILL.
GENERAL.

That portion of the western slape of Telescope Mountain knowa sz
C. HLCoHE B practically eoextensive with the farge Sowdslide mass
which covers the dope Prom an altitnde of about TLTA0 feet on the
enst down 10 the Dolores Riveronthe west. erowding the latter steean
over mminst the baze of Bundstone Mountain.'  Like itz neirhbor,
Nigger Baby AL €M COHAll s penetrted by o labvriath of work-
s, amany of them extensive and most of theny abnndoned and inae-
cessible,  The more nportant mines are owaied and worked in groups,

ws follows:

Girotpe ' i

[ Wellington group .. o.ooo oL + Wellingzon,

Zona k.

.8 amd 1L 1L
Maid of Austeslia,
Lintie,

LoD group.eenceccancianns General Lowin,
Gieneral Bhoridlan,
General Howard,
Greneral Sherman.
Litthe Caspor.
Goliath,

C.H. C. grotpeeeccuecnana- C. H.C

Athlena.
Limestone.

Princeton.

The Crebec mine, closely connected with the Princeton. and the
Pigeon mine, on the northwest portion of the hill, have also been
important. The following descriptions will adhere to thix grouping
only so far as is convenient in a region of such irregular and inter.
lacing workings. No good maps exist for any of the mines.

At the present time work is restricted to prospecting in the Wel-
lington and Logan groups, the extruction of a little ore. by leasers,

 Bee Crust an! Speucer, op. cit,, pp. 136-141, for fuller ncvvunt vl this Tnmlduie aten,
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From the Princeton mine, ol somee development on vavious iess
important propertics, It is exceedingly donbtiul whether any of the
ore twken From the C 1L Co Bill has comne from rock in plaee,

WELLINGTON Gliol b,

The ore in this oronp ocenes in a0 =o-cidled *contact.”™ or blanket
zone, This was originally worked through the Wellington shati, o
abandoned. The main adit at present iz the Mountain Spring tunncel,
situsted idmost divectly opposite the mouth of Horse Guieh, at an ele-
vation of about %5 feet. This tunnel extends for M40 feer by o
direetion NO 757 1 For 210 feet it passex through lovse surface
detritu~, aud then cnters sandxtone< and shales, geverilly badly <li-
terednd disturbed, Where the bedding of these vocks is not oblit.
vrstted they may e seen dipping at variable low angles to the =outh-
wisl. Dot more often the beds are veduced to a0 ehaotic: jumlle of
horee Fragments, separated by chivey material, Two dikes of white
quanrtzose porphyry aml a few sl 2tringers of quartz are inter-
sected by the tinel, These arve sdl hroken and displeed. Much of
the susdstone in the tunmel ix eached nearly white by retmoval of the
iron originally present i its constinnans.

Anapraize of 83 feet from the hrenst of the tannel gives iweeess to the
Zona WL level, which is ran beaeath the nran S contiet™ and conneets
with the Sheridan and Logan workings. and formerly connected with
the Princeton and C. H. C. mines.  The rocks exposed on thix leve) ave
fine-grained, nearly white, noncaleareous sundstones and compucet lime-
stones.  These are mueh fi=suved and fanlted, but somewhat less dis-
turbed than the rocks in the Mountain Spring tunnel.  Little vegu-
lavity can be recognized in these fissurcs. They are small irregular
fructures, containing soft clay gouge, but no quartz.  The generul dip
of the beds is from 10° to 30>, in a direction a little east of south.

Above the level, resting sometimes on u fine-grained, nearly white,
micaceous sandstone and sometimes on limestone, is the * contact,”
composed chiefly of loosely. cohering limonite and yellow clay up to
5 fect in thickness. It dips generally to the southwest, but is roll-
ing and uneven, as well as variable in thickness. It is overlain by
sandstone.

In the northeastern part of the workings the *‘ contact” bas risen,
so thut it Jies just above the Sheridun level (really in ground helong-
ing to the Logan group), which is 80 fect above the Zona K. lovel.
It is here evidently a plane of faulting, being filled with fragments of
sandstone, yellow and gray clay, and limonite. It is alvo traversed
by seams of very tenacions soft gouge. This breccinted material
passes with no sharp division into the overlying fractured sandstone,
called by the miners ““porphyry,” or the ““ mineral roof.” The thick-
ness of the blanket zone (‘‘contact™) varies in this portion of the




RN ORE DBEPOSEITS 0l Rl MOUNTAINS, I:l’f.lll;.\“li‘

workies tram 1o S Feets Thee ore wiven present s gsailic one e
the fower lmrlinu in thie Lorny of :\I'It_"vlllil'\-l‘n'.l- oxble snd e e
of Tl None, Howes er, was ween ol The T of visif,

At the northenst hreast of the omin =lericdkor level the Blhosier woane

B 20 Teet above the deift, Do tarns apwand pear this pomt, e
the southeast, following o very anaoth b undulating slip plane. The
veneral <treike of this plane B northeast and sonthwest, The avene
dips is about 45 1o the northwe-t. The blanket zone, whoere it foliow -
this fi=sare, Hes Intween two seimes of cliy gonge and contains o linde
partly oxidized eadenn ore, .

A vertiend distames of 20 Dot above the =hervidan level Ties o oy
tien of the Logan level, This forwerly conneeted with the daoan
e ol <laft, bar i~ now reached threoweh the Welltseton work.
inea, It Bes ju.-‘:! novrth of the katter,

Portions of this leveb are runcin the nein eontaen,” here sghoat b
feet bigther thaoe whers dirst deserilead above the Monntain Spring
tannel. This differcnee b partle dae o seneral southerly dip, b
is bl by those who worked bie the ofd stopes aow caved g 1o be i
Pt due to steerssive step Ludts of anall todicidoaal theow . Lo
boclivs o pvrite ovenr o the eontiuet” an the Lo levell aond i«
withont doubt From the oxidation of <baifar bodies that therve doe-
re<idtigl the crumbling limonite so abandint inoother portions of the
seontie,”

A erossent to the northeast, wear tse old Loevan <hafio euts throngeh
15 feet of Jovse crnmbling pyrite into what s known as “*the biy tis-
sire. T This s an enotirous lode of cvusheal Guartz ail peeite, which
will beamore fully neticed in the newer Loean workines and in the
Plgeon mine.

Owing to the lack of surface exposures wiud the great disturhbaner of
the entive hill, it is ditficult to deternine the exaet horizon of the sand-
stones, shales. and limestones met with in the Wellington mine. Tl
difficulty i= increased by the very prevadent bleaching and alteration
of the sandstones, so that they reseimbie no beds found elsewhere in
the region. It is helieved, however. thut they beloiyr o the upper
division of the Hermosa.

PRINCETON MINE

These workings lie about 700 feet <outh of the Mountain Spring
tunnel, and were formerly connected underground with those of the
Wellington group. The Princeton ore acenvred in a blanket, said to
be continuous with that of the Wellington group. [t was worked
through an adit tunnel which enters the hill at an elevation of about
9,600 feet, and runs N. 61° E. for about 400 feet.

None of the old Princeton workings are now aceessible.  The land-
slide in which they lie is still crevping slowty down the slope, so that

— -_;__,'___;_:._-..__- i o
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AN WELLINGTON GROUVEP AND PRINCETON MIND, KhSY
titnhers oriwinably <t o an wgeright position aee soon threwn oat of
plumb. Fhe elleet of thi- movement i~ <pesdily bloeking shandoned
dreife-. i~ <hovwn b PLONL from a0 photocraph tlken by Go W,
Power. o I pesr thee el of the moin el T illu=teanes well
the dificulties attending the study of ahaislonel workines o the Rico
region.  This tunnel and o lowg drregubo deifc o the Crebee shadt in
the southesst corner of the mine. has <inee been reopened by lensers
whog in 1o were faking ont o Detle ore contuning 440 0 60 ongees
of <tlver aad considernbhbe lead from the Crebee gronnd.,

This ore secur o x Manket =aid to be continuous with that for-
merly worked in the Princeton. ™ Near the Crebee shaft the linket,
or “eontiet a0t s ealled, is abont A0 feet fro the tuoeld level, hat
cothe= down 1o the ltter near its mouth, The dipe while generully
sonthwe=t, i~ very variable wod the s = wdoutely frulted by
numerine sneldl fractures. The Blanket rests on baord, Ane-grained
shattered sudatone without any very sheep line of separation hetween
the two. The samdstone = batl in codor and noncalenrcons,  The
quartz weains are beld together by aon abumbug ocherous cement of
tunerrtnn charneter ol profmbly of seeandaey oviging - Tl Dlanket
i~ overlain by wpeay <haless often much <baered,

Tlee terial compus<ing the blanket varies Trom pluee o plaee. Tt
monetimes consists ol weelhulin or loosely coboring nges ol Thonite
4 Foot in thickness, containing fragnieants of siedstone sl limestone,
These are evidently inopaet residual massesz the timestome especiadly
heing survonnded by soft shells of decompeosition or alteration. o
other portions of the workings the lower oneoto 3 feet of the banket.
vousists of vellow, clayey material. near the top of whicltiz a streak of
a few inches of soft. ocherows orve containing o considerable amount
of silver.  Above this there i nsundly about 5 jwehes of soft, gray
banded ore, commonly referred to ax Cenrhonate ore.”™ This, how-
ever, 15 it misnoner, ns it contains no appreciabde quantity of carbon-
ate<. It i= in considerable part impure, pulverulent lead sulphate,
Some of the bands are compozed of a snowy-white substanee. locally
catled ' tale”™ whieh crumbles hetween the fingers to o fine harsh
powder. A rough chemical examination of thi= materinl by Dr,
Hillebrand shows it to contain abont 32 per cont of siliea, over 5 per
cent of water, and about ¥ per cent of lead suiphate.  Under the
microzcope the powder is apparently wmorphiows.  The siliea is prob-
ably in the opuline form. In composition and phy=ical properties it
closely resembles tripolite or infusorinl earth.  But it shows no trace
of organic structure, and is undoubtedly a product of chemical ulter-
ation connected with ore deposition.

Large lenticular hodies of iron pyrite occur at several horizons in
the sandstones and shules ubove tbe blunket. Some of them ure
separated from the latter only by a few inchex of crushed shale.  But
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one of the kirgest nisses ocenrs ghowt 5 feet above the naie bliket.
An uptiise in thiz mass shows it o be over Jo feet thick, although
possilly divided into two or more lenses by Tayvers of shale which were
not visible in the thnbered upraise. I rests obsamlstone aed 3= overs
lain Dy soft wray shales impregnated by perite. Aceording to Mr,
Glalford Smith, who sank the Crebee <hate, theee flar hodiesof pyrite
agoresathye over S0 feet o thickness and sepmeated by shades wers
passed teongh, The depth of the shaft is 265 feet. The pyrite,
whicl i~ nearly pures ocenrs in loose, sandy forny or in solid masses,
It i~ of too low vrade to work with the present lactlities,

. HL, U0 MINE,

This wias o of the tirst mines worked on Co 1L CO Hill and pro-
dueed considerable ores The workings, whiels were relatively exten-
~ive, are now stheindomed and o little aceessible that no deseription of
the e 3n posstbhliec Tle dir<t workings werve veached throwgh aoshafte.
susth ahont e Teet north of the Princeton taonel, ot an cltitode of
tosern feet, The O L C tied wis subsequently run i abont 1o
Fert lower down the il and ek work was deone on the Linestone
tunael. shout 400 feet north of the Mountain Spring tamed,

The ore oceurved ina Blanket, probabiv ideotionl with thea worked
i the Wellington and Privceton mines,

1OHIiAN A\lllxl':.
Tiis livs itnmedidely north of the Wellineton group. The first

mieing was done througly the Logan <hafto =ank at an elevation of
w050 feet, o a little ravine which appes to mzarek on the sarface the

location of the Biackliawk faule. familiarly known on O 1L L LT

as the iy fissure.” A second shaft was =unk about 200 feet lower
down this rvine,  Both ure now abandoned, and the present adit i a
tunneloadso in the ravine, entering at an elevation of D650 Feet, a little
above the Pigeon atine.

The secessible portions of the older workings, Iving =outheast of
the Logan shaft, have been already described in connection with the
Wellington mine, through which they are at present reached.

The Logan tunnel followsu general southeasterly course, connecting
with the Logun No. 2 shaft, and continuing toward the Logan shaft.
This cottrse keeps it on the southwest side and nearly parallel to the

so-called  hig fissure,” which is reached by some northeast crosseats,

One of these erosscuts ibout 100 feet southeast of the Logan No. 2 shaft
shows that the ** big fissure,” which will be referred to ax the Pigeon
vein, on account of its prominence in the mine of that nawne. is a1 large
quartz vein, 1% fect wide, consisting of white quartz und masses of
crumbling pyrite, 1t is mueh broken up, and mingeled with vouge und
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fragments of country rock.  The vein dips aortheast, apparently
from4n to . The Manging wall comsist= of dark, inneh broken,and

partly decompozed shale, That this fissuve is a fanlt of considevable
throw is indicated by thee cting ol of o dike of .wiite porplivey, s
shown in fie. 700 The smoent sonl divection of throw, however, ape

nat known,

Tl o o the Loty tsonmnel acenr= o two or more blankets hetween

bods of sund=tone and limestone.

These present nany viritions i

chatacter.  Near the Locan Noo 2 =haft the main blaniet fies etween

somewlat shabv, aokose saomid-tomes,

It is very trrecolar in dip. but

conforms generally to the Jwdding of the inclosine rocks, It consist=
of Hmonite, either eellulae or emanbling, with muaeh <oft, nexrly white

material, whish JHL=ses with no
shaepr break into firm ~sonlsione,
of whicle it = plaiady an advered
form, The susdstone, which in
<Urfinee exposares is wsaalfv vreeen.
i=h daeeodor, s nearly white in the
\‘irinil_\'qlflhv [TINN I)I!liil‘:‘-, altln -u_g_:'||
irresularly stresked with o feon
oxide. Under the microscopee it
i~ seen to e composeil L‘Ilil'".\' ul
quartz and servivite, The serivite,
b minttely ervstalline  aoeres
aates, nets partly as aomwatrix for
the quartz grains, il oecures aiso
in patches, probally representing
wtered  fragments of  feldars
Some Iarger seales of white mie
are visible with the unadded exve

ol o June

e, te—Dingmnr Binsiratiog et
prhevrs ok by bl Pheaan bade dieenze i Leean
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Chemieal analyses of  this ~and-
stone and its alteration product are given on page 287, and the nature
of the change which they indicane is there discussed,

Nearer to the Logan <haft the blanket. lwere from 3 to 4 feer thick,
rests on limestone and is overliin by sandstone.  The npper paet of
the blanket is derived from the overlving sandstone through the altera.
tion just noted. The lower porvtion (ulittie less than one-half of the
whole} is chiefly an ocherous or limonitic muss, which falls to a powder
whean dry, and is evidently in part formed at the expense of the litme-
stone. It is roughly luminated and ix concentrie with the brregular
upper surface of the underlyving limestone.  Between the ferraginous
materinl and the limestone is a shell of soft, white materid, which
adberes to the limestone and eonstitutes a crust of alterntion.  This
crust is minutely fissurcd. anel the eracks are illed with a soft, hlwek

. - powder, probably manguniferons,  The white crust adhering to the
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Limestone s cliddly gvpstum, s showne by chemical testa Closeby
wsoeBfed with this crost i~ another white substanee, not s gicst di~-
tingruished from the compaet white wvpsimn, This niterial proves o
be halloysite. The hallovsite i inthnaely associated sizh the fer
raginos teeterialabove itand s Tull of Hude specks e nests of soft.
black oxide of mungmneze. The relations of these vavions aaterinls
ave slberrmnstically =hown tocig, T Tie linonite naterial, espe
cially near the Pigeon vens, is sometimes vieh enongli 1o work,  some
wits =id Lo contain up 10 2 sunees of wold and @0 ounces of <ilver per
ton.

Lt b= very probabie that the so-calbdd - main contaet 7 of the Logan

- Sardsioee
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Fre, Th.=hisgrammatic seclion throngh n portinay of 1he Wk wome of the Lowan wine,

i the some as that worked in the Wellineton, CoTL Colund Princeton
mines,  Bur it is certain that other similar, but Jes< extensive zones
occur in the Logan mine. hoth above and hetow the matn one. Thev
du not necessarily contain any workable o, Nearly flat blankets of
prrite ave freguently met with on the southwest side of the Pigeon
vein. extending from the latter out into the lhedding planes.  This
prrite iz of too low grade to work. Ata varving distance from the
Pigeon vein, it usually passes into the limounite material already
described, which is sometimes valuable ux ore.

PIGEQN MINE.

"I'hix mine, the most northerly of the important workings on C. H. C.
Hill. Ties northwest of and about 100 feet helow the Logan tunnel. It
was formerly worked through three tunnels and two shafts. The
original Pigeon shaft, at an altitude of about 9,350 feet, lies ahout
600 feet west of the Logan shaft. :

The lowest workings of the Pigeon consist of the Blaine and Logan
tunnel. run at an elevafion of about 9,300 feet.  This penetrates sand-
stones and shales, which show far less disturbance than is usually found
in C. H. C. Hill, and may possibly be in place. No ore has been ship-
ped from this tunnel, althongh a little repluceitent ore in limestone
wix found at the hottom of a winze. 90 feet below the tunnel.
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One breaneh of this lower el cais tironeh the Pigeon baded wisich
shows oo wilth of 4o feet. Tt s t'nlnptm-li ol several =tringers of
barren wlipe quartz. riL‘}]:lt‘:ltl‘(l by shects of country rook, the whole
bring crushied and disturbed. The veio ~trikes abont N a0 Wl
dip= northeast at 7550 The foor wall is =lightly shaly sandstone,
drconposed to g =oft. gray mss Tor a width ol 3 feet.

Maost of the Pigeon ore s come frou the upper tunnels, about
Zon fool abeve the Bhiine and Loz tunnel. Tt occars ina blanket,
which, although encountered af a lower level than that of the Logun
wine, ay et be ideatical with the Tuter. I 2o it owes it lower
position to fualting conneeed with Landslide movement. The blanket
1< often 6 feet and sometimes as el as 12 feet. Tt varies greatly
in chareter, In pliees it is a0 hreecin of litestore aid shade, the
former being silicified and impregnated with pyrite. It frequently
coptiing benticular musses and <tveaks of ceambling fven pyrite, or
holivs of more o less ocherons, Bisonitic ore. Smnetimes there are
strcalks of =oft, handed material vescbiling tat deseribed ine the
Princcton mine, and sometimes upsscx of white pulverized quartz
tsugar quartz). The Dlanket is usuadly uoderkin Dy fine-erained
sunelstone or shale, 1t is appareatly overliin by sandstone, althowgh
the vool s ued well exposed. The Manket venevally dips gently (o the
sonthwest, but shows many irvegularities. At one point it was found
to tuen up toward the north at an angle of 5357 Tor about 20 feet and
then 1o resume it wsnal genthe dip.

The cantite Manket shows evidence of much movement. sl the
inclosing rocks are broken and decomposed. Much work has heen
tleme one Lthis ore zowe, but apparently without very vreat success. as
most of ic contaies only low-grade pyrite,

Ax it the Logan miine, ore i not conlined to u single borizon,  In
what i= known as the middle tunnel, o ode striking N 459 W, 3= drifted
on for some distance. It iz prohubiy the Pigeon Jode, but is greatly
broken and deconmiposed and not well exposed.  Some ore ocenrred in
the bedding planes on the southwest side of this fssure, and carvied 3
or It aunces of silver and 15 per cent of lead.  These were mere loeal
lenses of oxidized ore which did not extend fur from the main fissure.
A specineen of <ome of the so-called * carbonate ore,”a vellow ocherous
powder. proved upon analysis to Ia: chiefly jnrosite, 2 hydrous sulphate
of iron and potassium (see p. 289).

LILY D. MINE,

This is situated on the southwestern slope of C. H. C. Hill, the main
adit being o tunnel at 4,130 feet in elevation.  'This tunnel runs N, 85°
E. tor 220 feet and then connects, through a ruise of 80 feet, with some
irregular workings exploiting two blankets. These zones, which are
about 3 fect apart, have heen faulted by a vein strikiog S. 30° E. and
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dipping N =0 00 The tissure is fillod with crosted rock, gquartz, and
couee, wnd ceries no ore, Norwad Eadeing 1o the extent of 12 feet
throw, hx= taken pliee alone this tissure. but whether hetfore or after
the deposition of the blanket ove, i not knowan,

The Llnket congatus nngses of solid pyeite, cellular quaretz, limonite:
and streahs o partly oxidized sphaterite and galena ove, The lower
blanket re-1~ on sandstone and iz overldin by slale. At one pliee,
however, wear the Fanlt hesure, it dips southward at an angle of 257
and cats aerosz sone of the bedding pdanes. The upper blanker lies
i breechued zone in <hale,

The o vontains about 20 per cont of sphaderite aml = dilicule to
et on that aecoun.

Ax s usuadly the vase oo Co LGOI alb the rock=in the workinges
are mueh brokens Their gencead dip is southerhy at about 1u-,

THON GIANT MINYE,

This i~ a prospect Tving nortly of the Tily Baod adssue 50 feet higher
ap the il T eonsiztz of w tunoel aboat S0 Teet by lengthe runniag
Nooon Tl catrbine throneh slades and ine-grained, reddishe <oy
linestone. Thess st widich dip sonthwest at o slight anglesave
all ove ar deas hiattered, in the wsoad manner. Fwo or more so-called
Seonbnts = e zones of soft, censhed maderialosometimes= containing
prrite, are ent in the tunnel. These zoves conform to the hedding,
but do not preserve their continuity far, heing eut off by fracturea
filled with gouse or crushed rock.

The chief inerest of thix prospect is derived from the faet that afier
cutting through nearly o0 feet of the u=ual distirbed rock of C 11 C
Hill, the tumed has come into a maxs of old seeficial geavels, 250 foet
vertically helow the surface, proving conclisively (were any such -
proof needed) thee kindslide chameter of the materiai covering CUIL O
Hill.  These grvels eonsist of partially rounded syivel and sand.
some bowlders aecur up to 300 pounds in weight, znd those a foot in
dizuueter are not uncommon.  Most of the inaterial, however, is finer.
The =mall pebhles are usually well rounded, while the larger ones ure
subangular.  The most abundant pebbles are those composed of fine-
grained red sandstone; otbers are of gray sandstone, monzonite, or
dierite-porphyrey, white quartzese porphyry. shale, white limestone.
and quartz.  One pebble of galena was found. Al of the material is
oxidized, and the resulting vellow color is in marked contrast to that
of the dark breccinted shales, which overlie the gravels, and contain a
few little streuks of ore. The gravel is such as might be expected to
accumulate in a steep side gulch rather than in an important stream.

Ahove the Tron Giant, and belonging to the saume group (M. M. P.
group) is the old M. M. P. tunnel, now caved in und abundoned. It is
said to have produced some ore from a ** contuct,” und to have opened
up =ome large masses of pyrite.
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MISCELLANEOUS PROSPECTS.
GENFRAL

Under the Ill':ll“llj_" of * Mizevlhuneous lll'(l.*i'll‘l‘[t‘h will tor deseribned |
a Few workings which can seareely be classed as produetive mines, aod
ver which oflvr ome points of interest in 1 wenersd trentiment of e
region. o addition to these, however, there still remagy mimnerons
prospeets anil alamdoned workings, detailed aceounts of which would
Presses e weneral vanlue, o e, therefore, amiteed,

ATLANTIY CABEY, WINE,

Tios i an ol prospect sitaatesd oo the northern edee of Rieo, i
Devondan limestene, With jt may nntarafly Be deseribaed the Seag-
eler, Sliomrock el Riverside clims. on e west side of the river,
A= the are on these chines illill‘l‘(lillll'll lll:[illl‘\“ill the Tanks of 1he
Dildenres River aml of Sthver Creek. they woere sonong the eariiest
i the disteiet te e exploitosd. Bat tee ore preeved of spebc ow seale
and =6 irverubo i i ocenrrenee that work was abadoned, after
unsteeceasful altempts to coneenteate the ore Tor ealena, T oo the
Atlantic Cubde cluing was being prospectinl by <hallow <hafts. with o
view to the vxteaction of zine ore, ‘

The ore consist echielly of sphaterite. chaleopyvrite, pyvitecamda litdle
galenit, st darkegreen, compaect gingue consisting kirgely of chlovite,
With the ebiorite, bowever, ix wsually assockitesd more or less eryplo.
crystadline eherty materind, i knots or buneches, nests of wollastonite
and garnet, wnd veinlets of epidote. Near the DPredoges River, wnd
particularly on the Smngeler and Shwnrock chdns, the ore dimmges
to masses of specidarite and chlorite. The limestone, which consti-
tutes the country rock of the ore, hus o curious, Blotehy appeacanes.
briefly referved o by Cross and Speneer!
When a surface of this limestone i exatmined, putelies of white erva-
talline lestone and areas of chert and of dark-green chlorite aee seen
to be so disposed as o strongly sugaest s breecin <tructinee. the origi-
nal sharpness of which has been somewhat olweured by ater menmor-
phism. It iz believed thut the hypothesix thux suggested best expliins
thiz peculim =potted appenrance.  The lineztone, originally impure.
and situated in the heart of the Rico uplift. wis brecebaed. the hree-
ciation appurently in®olving some fayers of shale which are exposed
in less dizturbed condition in the bottom of what i~ known ax the (Gas
shaft, on the Job Cooper claim, which adjoins the Atlantic Cable on
the east. After hreccintion, the limestone was mctamorphosed, pos-

+8ibly as Cross and Spencer? suggest, by the intrasion of the monzonite
-between Aztec (zulch and [ron Draw.  Ax a rexult of this metunor-
» phism, the frugments of limestone recrystallized us pure white marble,

wx i to petunorphism,

FLows, il g 39, haw et e

Ce T
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B~ eses sepindssd Froin cherty II.I’:II'_"IIII’Ill‘- by Penetion s of
cpidote, garnel, oui wollestonite, the shale was eldoriztzed, and more
or Yess surnet. wollastonite, chlortte, ad epilote were developed i
baenehies ek <treales thoronehout the masss s dmpossible 1o diss
tiveruis<ly fiere hetween this tctiicorphism and the ore-depoxition. The
[“-'-. processes wenl on tovether, ax zhown by the elose association of
the sphalevive, <pecadarite. ehadeopyrite, galeme o perite, with the
chberite, suu! the I'I'f't|-lll’|ll Illllll'll‘\' or knot-like oeenrrowee of these
e, :

Altbongl sose of the ore masses Jave a0 thekoess of 25 Feet, amd
contain exeellent zine ore (up to 30 per cent ol ziner, theie erratic
geenrrence bas s far bafled attempts at svsteratic exploitation,
They <ometimes extend irreenlarly inte the white linestone, dving
out i Aadl strveeers aond bunehes. Inother direetions they erade
into tesses af specularite and chilorite or <top abraptly st <some e
toee plose vontainime a stight seam of gonge.  No particodne vegularity
of trend = ootieeable o these fraetinres, noe s G0 eertedn that they ar
teany extent faull issure~, They appear sather o b fremres that
origilly partiy controtied the depoxition of the ape,

RN Il LA AR FROIUTY -G HT M S Es

The Bron Dedlar =haft i~ <unk in the Teed of Silver Ceeek, about half
a mile from the wmewth of thiz <tream. Fhe workings are abandoned
and full of water. The dump <hows gquantities of pyrite, specalarite,
wil queartz, with some ehaleospyrite. Chlorite, epidote and caleire are
also abundant, indieating that-the deposit i mineradogieally <imilar to
that of the Atlantic Calble.  The Eighty-Fight <haft. aboat 150 feet
north of the Tron Dollar, shows a dump of similar character.

Ahout 150 feer west of the Iron Dollay shaft o tinaee!l abour 225 feet
in bength has been run into the hill in o direction N. 3¢ E. This
tunnel cuts a lode. which is probably the one formaerly worked in the
now inuceessible Eightv-Eight shaft. The lode strikes N. 85 = W,
and dips N. at %5 . It is rather ivvegular wnd in places conxists of
several stringers of nearly barren quartz in Lower Hermosa shades,
The latter, for & distance of 4 or 3 feet on each «ide of the lode, are
much altered, and locally transformed to a mass of specularite, pyrite,
chlorite, and other minerals, in the mineralogical association so charac-
teristic of the Atlantic Cable group of claims. [ this case, however,
the metamorphism occurs in Lower Hermosa shales. the underlying
Ouray limestone being not cxposed, and it i plainly connected with
lode fissures. This connection, and the generpl cast-west trend of
the lode, suggests that the lutter or some generally parvallel fissures may
have been instrumental 1 effecting the ore deposition of the Atlantic
Cable. The occurrence is particularly tnteresting in showing that the
specularite and chlorite may form by metasonmtic replacement of the
shales alongside of n Inde fissure.
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These are prospeet= =ibwged on ot sides tie tiver ot Parns
station. o Larser Fhetmo~n b, The V1L G0 G the west <ide af
the strean 1= developed by tunnels vun i onae rce nortbwesoerly
bathie, =Beewing an aveenee width of ghont 4 feer, The steilie of ahe
lode varies Feone Noo2o0 W e Xo s WL T dips wertheast at about
sHo T diseure b= vecapitd by o mdher fereenbos vein containing

mlew, =phalervite, el parite g wangae of guarts and euleise, snd

;u-g-nln]::mie-(l Ly el soft wouwe on both wallss The ore i~ low in’

ernde d hus ot ver s protitably worked.

Ohr the =onthwest side ol the Yodel aud probably conpecting with i,
i~ a blamket sleposit, with o portherdvalip of 1o o This consisiz of a
tver of pordy osidized, erwnbline pyrite, about o 1oan o thickoess,
underkin b dimestone and overlain by caleareonns <hales Phe ore =
eparited from the overlving shale by gorgee aod the Sedes e
sebves e puethy deentnpuosed teelay, In the wertlsest part of the
Llanker workings o inad o [hpe<tone e et thoe ore soed
overlving ~lade wnd sdtains o maxinnon thickness of 2 feets On 1l
sontlieast thie Thnestone s, softens, aned peeeos buto ronee,

=Some ove bas bevn mdned Crot this blanket, o s <dd toeneey from
Bt HEmrpees ol sibver sosd 24 G pald e ten, el fraw 4 to 8 oper
et of eopper.

On the east =ide of Hee river ix the OV Goen grospeet whiely ix
probably oo the Pigeon lode, The working~ hod cioved near the tan-
nel lllOlll’,}l in 1900 g were Jnaceessitble, Tl dosle i said 1o e 40
fect wide and to contain ywurtz and pyrite.




